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With revalunionary telescopes and 
a fleet of spaceborne instruments, 
iCLeMISES are Seeing farther, amd 
more ceariy, inte the WAiverse, 
Now they strupele to make sense 
of this extraordinary information 
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When water rampaged through 
the upper Mississippt River basin 
fost sunnier, it left both broken 
levees and broken hearts, stirring 
wpa century-old debate on C!, 3. 
floed-contral palicy. 
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A naive son returns fo flooad- 
ravueed Dex Moines, fowa, and 
finds is virtues of pri, eood 
humor, ad nemhborly eenerosin 
heiding fast. — | | 
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Japan's southermmest maint wlan 
eds ity backwater image ay if 
lures research labs and high-tech 
factories—and claims its share of 
the Pacific Rim boom 
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Deep in the Peruvian Amazon 
fexe (arpest of parrots gather to 
cat riverbank clay. Why they do 
f0 8 one of the many questions 
explored in this first detailed study 
of macaw in the wild. | 
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COVER: With perhaps the strongest bite of any bird, a blue-and-yellow macaw in the Peruvian Amazon 
lars away fruit puip te crack and eat the seed. Photograph by Frans Lantine 
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Vast and ancient on a nearly incomprehensible scale, the cosmos is having its 
measure taken as humankind probes its most remote reaches. At the 
Starfire Optical Range in New Mexico, a green copper-vapor laser 

and an orange sodium-wavelength laser are aimed skyward 

through telescopes. The beams are reflected by gases at spe- 

cific layers of the atmosphere —creating artificial stars. Using 

points of laser light to measure the distorting atmosp! 
effects that cause real stars to twinkle, computers 









ground-based telescopes to strip away 
many of the limitations imposed 











MIRALOR ON THE SKY, Hawaii's Keck Telescope gets. a une weal 
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below are the warm beaches of Hawaii's Big 
Island. Up here, however, the temperature 
hovers near freezing, and the air is so thin that 


just breathing can be difficult. Before me 


looms anew white dome, soltly glowing. 

As an astronomer, [ have come to Mauna 
Kea often. Over the past several years antici- 
pation has heightened around this great dome: 
It houses the world’s largest optical telescope, 
an instrument of bold design, which tonight is 
in the midst of its inaugural scientific run, 
Named the Keck Telescope for the late Cali- 
fornia philanthropist who mace its constric- 
tion possible, this telescope collects and 
focuses starlight from throughout the universe 
with a primary mirror of glass that measures 
ten meters, or nearly 400 Inches, across. 
(Astronomers today use metric tmeasure- 
ments.) The Keck mirror diameter is twice 
that of the Hale Telescope on Palomar Moun- 
tain in southern California—for decades the 
world's premier optical telescope. 

The hundrecd-million-dollar Keck ts part of 
a revolution in ground-based astronomy. It 
opens an era of giant telescopes: So many are 
under construction or planned that by the year 
2000 the famous Palomar instrument may be 
only the world’s 15th largest. With far greater 
surface aress, the huge mirrors will collect 
much more starlight. But the older telescopes 
will hardly be out of business. New detectors 
and new optics have upgraded their vision 
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NOTHE FADING TWILIGHT on the summit of Mauna Kea, | can 
just make out the stark volcanic landscape surrounding 
me. A thin crescent moon hangs over the distant horizon, 
and the silhouettes of half a dozen telescopes rise from the 
mountain like temples to the night sky. Nearly 14,000 feet 


dramatically. So even before the Keck, we 
have been observing strange new sights. 

Recently, for instance, we have caught ¢lis- 
tant galaxies of stars in the act of cannibalizing 
ane another, and we have seen that our own 
galaxy, the Milky Way, may be doing the same 
thing —consuming its nearest neighbors. 

We have begun to look through the obseur- 
ing cloudseof gasand cust that veil the center of 
the Milky Way and found evidence that a mas- 
sive black hole lies swirling at its heart. 

We have found immense voids—regions 
billions of trillions of miles across, from which 
no light seems-to shine anc in which no matter 
seems tO exist. 

We have determined that our part of the 
universe is irresistibly sweeping toward some 
mysterious gravitational source whose loca- 
tion remains unknown. 

We have measured from space the afterglow 
of the big bang, the theorized explosive event 
that most astronomers believe created the uni- 
verse. We have found an unevenness in that 
glow that may help explain how the universe 
initially clumped into clusters of galaxies. 

But perhaps the most tantalizing insight is 
something we cannot see—the so-called dark 
matter. Increasingly, observations stiggest 
that galaxies are immersed in huge halos of 
unseen material. We have no idea what this 
dark matter is, but theoretically it pervades 
qur every breath, making up perhaps 99 
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RECIPE FOR REFLECTION: A 45-meter 
telescope mirnor begins as chunks of glass in 

a mold, which will be spun and heated to 
180°C at Arizona's Steward Mirror Lab, 
After 60 days cooling, the mirror ié inspected 
by lab manager Steve Hinman (opposite), 
Honeycombing the interior reduces weight 





have been 


speeding away. That, in turn, 
depends on how old the universe ts, Estimates 
Rant 20 billion vears., 
but most astronomers believe it all began 
about 15 bilhion vears ago. Ifso, some quasars, 
the most distantobjects we have vet found, are 
fibout 14 billion light-vears away. 

So miuny stars. “And vet we have learned also 
that the untverse ts mostly emptiness. “old, 
sometimes flickering with explosive energy, 
this universe taunts us with mysteries, When 
did it begin? How will it end? What laws of 


Cf tS are rar: oe between | 


nature governed its creation and evolution? 
Are there other universes? If so, are they hke 
Time and again since burmmans first 
acquired a sense of Wonder, we have askecl 
such questions. And because we think we 

might be able to understand the answers, that 


curse 


An astronomer now with the University of 
Hawaii's Institute for Astronomy, ARADFORD A 
SMITH was the imaging team leader for the Voyager 
spacecraft. His retrospective, “Voyage of the Cen- 
tury,” appeared in the August 1990 sue. RoGer 
H, RESSMEVER; om amateur astronomer since 
childhood, has photeeraphed six NATIONAL (iED- 
GRAPHIC articles, Inchiding “ Volcanoes: Cricibles 
of Creation, “in the December 1992 issue. 


this oniverse might make sense, we are build- 
Ing ever more magnificent instruments. to 
probe tts secrets. As D walk into the dome of the 
Reck, [see my colleagues about to bring some 
of those secrets into focus, 

“We'll be looking at the faintest and most 
distant objects in the universe tonight,” savs 
Jerry Nelson, an astronomer from the Univer- 
sity of California at Berkeley, Nelson con- 
ceived the idea for Keck 
More than anvone, 
the one who lobbied to get 
it built “It's 15 years I've 
been working on this, so to 
finally see science coming 
out of it is pretty exciting.” 

The control room is puls 
ing with low-ley 


he Wes 


el tension. 
Like any pew instrument, 
the Keck Telescope has mi- 
nor technical bugs to wark 
out. Nelson ts here to overseer 
the debugging 

“A cecade ago many as- 
tronomers had great hopes for 
observations from space," 
he os 

Indeed NASA planned 
series of great orbiting observatories, includ 
ing the Hubble Space Telescope. Hizh above 
earth's ntmosphere, which blocks or distorts 
radiation from space, those observatories 
promised to capture rich details impossible 
from earth 


However, the «pace shuttle Challenger 
disaster and budgetary problems delaved 
many orbiting observatories. Then, when 





launched, the space telescope turned out to 
have a distorted mirror, Even so it has sent 
back exciting images and other data, but it 
awaits corrective optics, scheduled to he 
installed in December 1993 by space shuttle 
astronauts, 

VWieanwhile, back on earth, telescope tech 
nology was taking off 

“We once thought,” says Nelson, “tht it 
was not feasible to build a mirror much bigger 
than the one on Palomar Mountain. Builedinga 
that design would 


tensmeier wstrument of 


have cost. a billion dollars. The mirror would 
have weighed more than a hundred tons—too 
heavy to maintain desired optical precision 
And the dome would have been too big and 
expensive. But we've solved those prob 
lems—thanks to (Continued on page 24) 
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A short history of the universe 


nce upon a timeless, most 
cosmologists believe, all 
tii 1s OUT UNIVerse Was 
oe incredibly small and 
dense, Netther snane nor time a4 
We Leni ea the Mm & Kistec| 

Nothing & known of this earit- 
eat instant. Scientists use the 
term big bang 1) to describe this 
moment of creation. Somehow 
the universe — all matter, ener- 
exploded 
from the original singularity. 


Pry, space, and time 


Because timed not vet ext, 
[here is no Way lo measoare this 
event, but scientists hive aereed 
te start the universal clock at 
Planck time (2) 
defined at 107° second, which is 
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BIG BANG'S ECHO—= hiss 5! 


Cosmic Padation everywhere in 


the sky — was detected by chance 
in 1964 by Bell Laboratertes 
scientists Arno Pengias, left, and 
Robert V¥ilson. The Nobel Prite- 
Winning discovery Was Made on 
an ear-shaped satellite antenma. 
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Planck time is the point at which 
the universe begins to diiferent 
abe. leravity (3) becotnes a Sepa- 
rate force, teanng away from 
the other stil unified basic forces 
of nature 

(4) separation of the strong 
force (10 second), Although 
atoms do not yet exist, the 
force thal will bold their nuctei 
together becomes: an individ 
Al entity 

(3) Inflation (10°"" te 10° ser 
ond). Triggered by separation of 
the strong force, the universe 
expands more in this instant 
than it hasin the roughly 13 bil- 
HOF WSLS Since, 

(6) Quarks anil untiquarks 
Oo ™ to 10™ second), As infla 
tion ends, the stil] expanding 
Universe tow teams wilh Quarks 
and antiquarks—the smallest 
known constituents of matter 
along With eectrons (Lo tn Ure 
Hlwetratioari) and exotic particles 
(W and 2). Ghuiarks and anti- 
quarks annihilate each other 
Upon contact But a surplus of 
quarks—one per bilbon pairs— 
survives. This surplus of quarks 
will ultimately combine ta form 
matter 

At 10° second the final two 
forces split off. Electromagne 
tism (7)—the attraction of nega- 
tively and positively charged 
particles—is carried by photons 
the basic units of electromagnet 
ic energy. The weak force (5) 
controls certain forms of racic 
active decay. 

(i) Quark confinement 
(10° second), As the universe 
cools to one trillion KR, tries of 
quarks form protons and 
eu crons 

(10) Nucheosynthesis (less than 
one second to hres minutes) 
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Cooling continues. Protons and 
neutrons bind te form the nucle 
of sanon-to-be-formed atome 

(LT) Energy domination (1 
second to 3,000 yoars), Because 
of igh temperatures, ractiant 
energy generates most of the 
gravity in the universe curing 
ERS PHT no 

12) Matter dommation (3,00) 
yeor: onward), With cooling, 
matter becomes the primary 
source of gravity. Matter begins 
tO clump and form structures. in 
theory, fairuicles of so-called 
dark matter (chepicted as grav 
bubhbies) would have come into 
existence by this time. They may 
account for os much as 9) per 
eer of all matter 
I) Decoopling (200,000 

Veors |, Continued expansion anc 
cooling allow matter and electroe- 
magnetic energy to go their sepa- 
rate Ways, GNUCHE Capture 
electrons to form complete 


lithium. The universe becomes 
Transparent: Radiant energy, or 
nhatens, Lravele freels 

These photons now exist 
tnrourhout the Universe a 
Chev 
reveal nipple-lke concentratitns 


THeTOWwaAVe Teciation 


of promordial matter—seeds for 
the structure of the universe Liat 
arede tluring the era of inflation 
The ripples are shown in a 1992 
COBE satellite image (14) 

(15) Gataxy formation (2700 
million years onward). Matter 
continues to clump in the areas 
af concentration and over eons ts 
condensed bv gravity. [hte gives 
rise to Quasars (16, pictured ina 
radio image emitting bursts of 
energy) and galaxies (17) 

(15-19) Continued expansion 
of the universe. Galaxies cluster 
in-an gveral) structure of sheets 
separated by huge voids contain 
ine relatively few palixnes, 
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Guide to the Milky Way 


everal hundred billion 
spinning stars 
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round the center at 





the Milky Way galaxy 
hidway outits arms, stars— 
Including oursun—move atl 
about 500,000 miles per hour, 
Ring 250 million years to make 
a dingle circuit 

The large rmage at left -our 
most Tamiltar conception of the 
Milky Wor: a Pourth of July 
pin wihtee! seemimely frozen in 
Hlace, Singing a seattering of 
PpArK-Lke stars. urs 15 @ spiral 
Talitxy, a common bitpe 

To troly see the entire galaxy 
aAmuch wider view iS required 
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groupies called globular 


00 000 linit-yvears across and 


orobably aleo includes unseen 


dark matter. In theory this elt- 
ave dark matter exerts o cravi- 
tathomal pull that stabilines th 
disk of the galaxy 
From earth we view our home 
rilaxy edie-on, hence its elon 
Pate appenrance spilling across 


Phe Milky Way 


a homogenecus band 
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of stars, bubit doe have clearly 
defined elements. 

Old stars (for left are four 
throughout the galowy, with the 
highest cancentration in the cen 
ter. Young stars are found pri 
marily in the galactic ann 
which Are rich in clouds ot 
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sen in the infrared image of a 


LAPT) CEN- 


star-forming reson 
ter). A Chom may contract Tor 
mare than a mullion years to 
form & single star, or it may 


SETVE £4 & Star incubatos , EVI 


ki ji a 

hares tr clr liu fume nit ed 

DITO OO Sar CLuste ANOLE! 

a] . fC TUcCCisoAte Baily i j ipa 
7] Ter tts | ! Pie aban f ol 

| Oeste i] we k a Pee | rf SCeTAAL BE 


ips Preto SOMA. Lo Bers Eran 


Gab) BERS IEIS WE 


area of acoyve Star formation has 
been observed at the center of 
Le Baliiey 

The most massive stars 
explode into supernovae at a rel 
atively young are. Remnantsof 
One are seenin an X-ray image 
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tor, some scientists suspect, 
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Phe spiral appears T-shaped in 
Lrarho image (bop ogeht) ane ts 
visthle in-an artist's rendering 
below it. Located in the dire 
tion of the constellation Sagitter- 
me the black bole may lte 
within the compact radio source 
Sittin A*, which 
is shown a5 & bright spot just to 


the left of the T function. 
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DEEP SPACE MIRAGE: 4 set 


of round, bluish galaxies appear 


elongated in an image Bell Labs 
astrophysicist Tony Tyson helped 
make: The galccies’ light is bene 
by the gravity of unseen dark 
matter between them and earth 
Ywithout dark matter, Tyson-says, 
“eeructune would not have 


formed in the universe.” 





























Hubble’s view from orbit 





Hubble Space Telescope has suffered 
technical giltches, but it has neverthe- 
images since its 1990 launch. 

Some scientists think the image at 
left, the center of a galaxy in the 
direction of the Virgo cluster, perhaps 
45 million light-years away, shows a 
dark disk of cold dust and gas sur- 
rounding a black hole. Because light 
ness at the center of the image is 
thought to be gas heated by radiation 
from matter on the verge of falling in. 

An intriguing mini-spiral (right bor- 
tom) was discovered by Hubble inside 
the galaxy NGC 7252. A mere one- 
galaxy. it spins in the opposite direc- 
was caused by the collision of two gal- 
groups of stars called globular clusters, 

The Einstein cross (center) is an 
optical illusion that prowes the physi- 
cist's theory that gravity bends light. 
The galaxy in the center, 400 million 
light-years from earth, is a gravita- 
tonal lens, distorting the light of a 
quasar eight billion light-years behind 
it so that four distince images of the 
is visible to the naked aye, but the 
Hubble revealed what appears to be have only one large nucleus, like most 
a double nucleus (top) in the Milky galaxies, and a thick dust cloud may 
Way's twin. The two bright spots— simply appear to split it in two. 
each containing millions of stars—may if the space shuttle crew is success- 


be the result of a galactic collision, ful in correcting the fiawed mirror 
with the dimmer of the pair being the 9 = with improved optics, Hubble may 
actual center. Or Andromeda may yet resolve the mystery it raised. 
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He Mirror 1s seeing, Ss 
faint star, and 36 pie 


maces of that star—one [rom each mirror see- 


ment—appear on the monitor She ses | 
command into a keyboard and all the image: 
bean to dance around, s at first. Then 
they rapidly merge mto one sharp star. It ts 
time to po to work, and Sc ers 1 Soon Ponts 
the telescope at the remnants of an exploded 
massive star, or supernova, now colliding 
with a distant cloud of pas and dust 
Meanwhile, ‘Tom 
from the California Institute 
reviewing images Made the night betore wit! 
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SOIber, Af Lrenomer 


l Technoloov, ts 


anew infrared camera built fn 
Viatthews. Soiter 1s elated 
“Look at 


this, Producing an 


he sn¥vs, 


Wilt ap atrd brite Pragati ' haw i 


Image ol a graceful arcof fuzry hhobs: They are 
ted FSC 1021444724. an 
unwieldy description of 1s coordinates in the 
nightsky. “This isthe mostiuminous objectin 
the universe. It shines with the brilliance of a 
hundred trillion suns, but we've oniy seen it 





within an object la 


before as a blurred point of light because it's 


ten billion light-years away. [ve spent hours 
observing this thing from Palomar. Yet a sin- 
gle 20-second exposure tast night beat what 
we mol back there.” 

Scoifer points out how the blobs resemble o 
group of galasies very close to one another. *] 
think they're all colliding,” he says. 

Tf so, the Koeck 1s explaining what makes 
FSC 1021444724 so upset-and flery, 

“There must be a very intense starburst, " 
tvs ooifers colleague James Graham, 

‘A starburst —the rapid formation of mas- 
eve hot stars—is typical of either a young gal- 
axy forming its first generation of stars or older 
galaxies in collision 
trate lots of gas and dust—the stuff from which 





The collisions concen- 


new Stars are made. 


Lila 





14, an astronomer from the Univer- 
sity of Californinat Rerkeley, has himself just 


=_ Burt 


New Everon the Ceiverse 


finished processing a new image of the most 
distant galaxy yet discovered, cataloged as 
441.17, This new image reveals 4C41_17 in 
Its embryonic state. He pomts out features 
never resolved before: “See these splotches 
surrounding the galaxy? They look like com 
pamion galaxies.” 

The Milky Way also hes satellite galaxies, 
called the Large and Small Magellanic 
Clouds, We've never known how we acquired 
those companions. However, the Keck data 





suggest that some galaxies formed in small 
tight clusters 

So in its first days of observation the Keck 
has vielded new data about the stages young 
ralaxies, including our own, went through 







HEMISPHERE AWAY in (chile anoth 
, ¢r new telescope is bemg trained 
on evolving galaxies. The New 
Technology Telescope (NTT) is 
COT 
munity. Inaugurated in 1990, it is the newest 
telescope at the European Southern Observa- 
tory in the foothills of the Andes 
The NTT's mirror spans 3.5 meters (138 





the pride of the Muropean astronomica 





inches}— much <maller than 
the Keck. What it lacks in 
size, however, it partly 
makes up for in intelh- 
gence. [tis the first telescope 
built with “active” —or 
computer-assisted—optics, 

To appreciate active op- 
tics, consider what a tele- 
scope mirror does: It collects 
light, or more. specifically 
photons, the tiny, basic units 
of raciant energy. Photons 
are what we detect in astron- 
omy. Billions of photons a 
second pour oul of an auto- 
mobile beaclight, for in- 
stance. Unimaginably more 
stream from stars, A minus- 
cule percentage of the pho- 
tons radiated fram any star 
will eventually fall on the 
primary mirrorof a telescope 
on éarth. The bigger the mirror, the more pho- 
tons it captures. The primary mirror reflects 
these photons back up to a secondary mirror, 
which focuses them and feeds them into cam: 
eras and other detectors. Active optics align 
anc focus these photons far more efficiently. 

“We are starved for photons,” says astron- 
omer George Miley of Leiden University in the 
Netherlands, who specializes in the galaxies of 
the early universe. Of the 50 most remote gal- 
axies known, he and his colleagues discovered 
more than 30. Tonight he and student Rob van 
Ojik will be studving one of the faintest. 

“The photons we are trying to collect start- 
ed traveling when the universe was about 20 
percent-of its current age,” he says. “ Because 
they have to travel so very, very far, not many 
of them are going to make it to our mirror. We 
can'tafford to waste any of them.” 

Photons get wasted when they don't go into 
the telescope’s instruments. That happens if 
the mirrors perform less than perfectly. The 
primary mirror, for instance, may flex slightly 
out of shape as the telescope points in different 
directions. The secondary mirror may fall out 
of precise alignment. 

NTT computers, however, regularly moni- 
tor the quality of the telescope's images, ad- 
justine alignment and correcting for flexure. 

Active optics produce more than clearer pic- 
tures. They channel more photons into other 
instruments on the telescope, strengthening 
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signals too weak to be detect- 
ed before: Miley and van 
Qvik, for example, are ana- 
lyzing the photons from their 
faint galaxy with aspectrom- 
eter. Just a5 a prism breaks 
visible light into a spectrum 
of colors, a spectrometer 
spreads starlight into its dif- 
ferent wavelengths, Certain 
enes indicate the presence 
of specific elements in the 
objects radiating the light. 
Van Ojik has been watch- 
ing «a video monitor in the 
NTT control room, A. thin 
white line begins to emerge 
like a ghost out of the grainy 
backeround. He shouts out 
“We've got the O-three, 
We've definitely got it!" 
“()-three,” or [OI], 
chemical shorthand for an 
ionized form of oxygen created by ultraviolet 
radiation, which indicates gaseous debris 
around very hot new stars, The NTT has thus 
found evidence thatthis voung galaxy—too re- 
mote to be studied like this before —is bursting 
with the turmoil of star birth. Our telescopes 
are just now getting smart enough to see it, 


LTHOUGH THE NTT'S OFTICS can 

correct problems with telescope 
. performance, they can do noth- 

ing about the nemesis of all 
astronomers, a phenomenon we call “bad see- 
ing.” Skies may be perfectly clear, but if warm 
and cold air, forexample, are mixing above or 
around a telescope, images will be smeared. 
The unstable atmosphere acts like the shim- 
mering air over a hot desert road, 

However, a different type of “smart” 
optics—adaptive optics—is letting us over- 
come even bad seeing. At another European 
Southern Observatory telescope, [ watch engi- 
neers testing a system callecl COME-ON+, an 
acronym for the three French agencies that 
developed it. Thusesasmall mirror tointercept 
light off the telescope's secondary mirror, 
Another device measures how much smear the 
atmosphere is creating. Fifty-two electrome- 
chanical devices then subtly adjust the shape 
of the intercepting mirror to compensate. 

The wind is howling outside, and astrono- 
mer Jean-Luc Beuzit complains about the 
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BIGGER 5 BETTER when it comes to arrays of light-pathering cei ine harge-coupled OPvices. fev 


telescopes. Some 640,000 cells, or pieels, are crammed into the Hubble Space Telescope unit worn like 


a monocle by astronomer Gerry Lupping, The larzer array has.imore than |4 million pixels. Ground- 


based telescope images are enhanced by adaptive optics 


correcting distortion with 2 computer- 


controlled mirror, The star Capella is sharpened (opposice, bortom) with a flip of the optics switch. 


dismal seemme as he studies the image of a 
remote galaxy ona video display. 

“Wot one of our better nights,” he frowns, 
telling me the seeing 15 two arc seconds —an 
astronomical term describing the sharpness or 
size ofanimage. Che smaller that number, the 
Al Mauna Kea very good 
seeing isa few tenths of an arc second 


oetter the a ea 


Bul the image | see sems too sharp 

"Was this taken tonight?” Task 

Beuzit nods, then adds with a sly smile that 
tells me I have been set up, “COME-CIN+ has 
corrected it to six-tenths of an arc second.’ 

Six-tenths of an arc second on sucha dismal 
night! What willitdoona good one? Within a 
few veours telescopes on the ground will rou 
tnely be capturing images with a sharpness 
once thought possible only from space. 

Despite smart optics, astronomers still 


Vem Eves on the Ciirverte 


crave bie mirrors. Of the 13 new giant tele 
constructed 
Will rise on Mauna Kea, three in Arizona, one 
in Texas,and the rest in Chile 

The most ambitious project—to build the 
world’s 


scopes being planned or three 





arpest optical telescope—is another 
European venture, called simply the Ven 
Large Telescope (VLT). Alrea 
foundations of its four independent §.2-meter 
telescopes have been clug out of a mountain, 
ero Paranal, in Chile's Atacama Desert. In 
atew years, when its telescopes start to see first 
light, Ruropean astronomers hope the VLT 
will vault them abead of their American riva 
for the foreseeable future 

No matter how 


bound telescopes are 





y holes for the 
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bie we build them, earth- 
Ghill dimiter bw the 
hiocking effects of our atmosphere: Certain 
wavelengths of 
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The sky of hidden colors 


OUR EVES ARE BLIND co all but the narrow range of wavelengths that make up the wsible 
light portion of the electromagnetic spectrum. With observation equipment sensitive to pho- 
tons having energy levels above and below those of visible light, the sky becomes ablaze with 
bisected by our own Milley Way galaxy. 
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electromignelic tnergy—famma Favs, A 
rays, and most ultraviolet — will not penctrate 
it. However, the Hubble Space Telescope, 
high above the atmosphere, gets. an unblocked 
wiew of the universe. Despite its much smaller, 
?.4-meter (95-inch) mirror and its impaired 
vision, the Hubble has produced provocative 
glimpses of the universe. Especially intriguing 
are its looks into the interiors of other galaxies 

Recently the Hubble confirmed tantaliz- 
ing hints of turmoil in our nearby neighbor, 
the Andromeda galaxy. Once thought to be 
a quiet, almost boring galaxy, Andromeda 
appears in Hubble images to have a double 
nucleus. The two centers are only about five 
light-years apart. Might one be the core of a 
smaller galaxy that Andromeda has captured 
with its gravity and is now consuming? 

If so, the capture must have been fairly 
recent, a conclusion astronomers find discom- 
forting. “The nucleus of a captured galaxy 
would be ripped up ina few hundred thousand 
years," says astronomer ‘Tod Lauer of the 
National Optical Astronomy Observatories in 








Tucson. The odds are Heavily against an 
observer's just happening toseec suchanevent, 
which may occur only once in a billion years. 

What would do the ripping apart? Probably 
one of the strangest of the beasts in the cosmic 
zoo—a massive black hole, We now suspect 
that voracious black holes are not rare phe- 
nomena at all but lurk -withim the centers o! 
many galaxies, including our own. 

Black holes are incredible concentrations of 
matter. If aw star ke our sun, for tnstance, 
could collapse to become a black hole, it would 
measure less than four miles across: jis density 
would be a million billion times that of gold. 
However, the black holes thought to reside m 
the center of many galaxies would be much 
bigger. Aseach galaxy came together, perhaps 
a billion young stars, drawn together by gravi- 
ty, collapsed into # black bole half the size of 
our solar system, Such objects would be much 
less comcentrated than a small black hole: thetr 
densitv would be more like that of Styrofoam 
Nevertheless, their gravity would be far too 
strong for even light to escape 
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As those galaxies evolved, their black holes 
would sweep up-all the stars, gas, and dust 
within reach, creating fireworks like those we 
set in quasars, Chen they would quiet down, 
until a collision provided fre et food 
Black holes feed the spéculation 
Andromecdta’s dowble nucl li one of the 
captured gal- 


cvet 
CLS 
nuchel is Indeed the center of @ 
axy, ittoo might have a black hole, entraining 
its own domain of orbiting stars, gas, and cust 
Phat powerful unit might be more cifficult for 
Ari oi neda's black hole to Event: 
nily, however, one nucleus would ingest the 
other, But when? And how? 

Another theory 15 that a thick dust cloud 
over a single center simply makes tt look 
ble. “We're more confused than anything 
elec, says Lauer 

[his is the thrill ot ag 


instruments reveal sivhts more 


COMSUMEe 


CHE] 
hed So 


SL POnmamry bowl Chir 


new cx city 
imagined, And, in this case at least 
that either bether 
DASeC Instruments oF A repaired Hubble Space 
Telescope will soon provide explanations 

Explaming what lies within 4 saiats enter of ou 
oy ralaxy May CONDE to Prove More cif 
cult, The center is only 25,000  Hieht VeRrs 
away, but thick dust blocks all visthle light 
Liso, because we are im the same visual plane 
asthe center, we cannot get agood perspective 
on our own Intenor 

heverthetess, the velocities of stars swirl- 
suited) in 


thar wi 


wee KOA Tide grourd- 


Ink around the center have been mea 
the infrared with data a group ied 
by Haller of the A ri- 
zona. The speeds of those stars sugpest they are 
being driven by something in the heart of the 
Milky Way, presurnably a black hole, with the 
mass of about a million suns However, many 
astronomers believe further evidence needed 
betore this exciting com sate cain be 5 verified 

With the Hubbi 
ing the cores of far more 
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University. of 


4 loseph 
' 


ia mf ce Tele C1 IEP cissect- 
Such 


perplexity in ourown backyard Seems tronic 


distant galaxies. 


LTHOUGH THE HUBBLE #farners the 
most attention, another orbiting 
observatory has sent back per 
haps the most profound data 
alled CORE, Cosmic Back 





A satellite 
ground Explorer, has strongly supported the 
theory that 
PTEOt explosion 

Cosmologists spe 
big bang all 


or the 


born expanding in a 
nicknamed the big bang 

ulate that 
space—the totality ol 


the universe 


heftore thre 


COLET 
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concentrated 
Pi gat ACS CH 


UFUIVEPSse—iWaAs af extremc, 

speck. tar smaller than-an- atom 
universe was but 
black holes, some of w 
exploded. No one knows —and we may never 
know. [f our current understanding of physics 
is correct, oll history of that mitial, mfinitesi 
of time 16 irretrievably lost. And out 
the events that fallow reo Soon 
insight of theorists, on 
wsine high 


OMe part Of @ (Om oF tiny 





ich occ LST rally 


mal slice 
note ted cre Oo] 
alter depends an the 
mathematics, and on experiments 
energy particle acceltratore 
While still a 5 ee x. i osmologists calculate 
the universe would have had a temperature o| 
a million trillion trillion 


derrees. Orclinary 


exist under those conrclitinrns 


matter did not 


A SEA OF SUNS Sound together by gravity 
filis the view when an infrared telescope aims 


toward the Milky Way's canter (opposite) 


fa 
he 


One mysterious waters fie beyond: the Great 
Actractor, discovered by the Carnegie Institu- 
tion's Afan Oressier (above) and six other 
mStrononers. All galaxkes in cur part of the 
Liniverse —shown in the chart he holds—are 
being drawn coward this immense mass. One is 


the palacy NGil 686! , shown behind him 





Our familiar laws of physics did not appl 
As that speck expanded 
components of the universe 
ponerge, By 
ond old, protons, neutrons, and electrons— 
the building blocks of atoms — had com 
| s, Rutthe stew of matter 
Was so concentrated thal photons 


move about en it. Not untt the 


and the 
began to 


Was One $eC- 


It cooled, 
wee know 


rth e tome the universe 


my 
TELL EY 


being. So had photon 





and enere. 


cole) nev 


rniverse was 300,000 years old cid light break 
bway from matter and begin to travel treet 
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SHEETS OF GALAXIES |e on the borders ot 
vast voids, “as Hoon the surtaces of soap bub- 


bles, Gays astronomer Margaret Geller 


(above), who along with john | fuchra has 
shaped 


mapped 14,000 galaxies in wedre 


regions of space. Targeting | 12 galamies at 
once, Carnegie Institution astronomer Ann 
f2zbludoff inserts {iber-optic cables into a tete- 
scooe in Los Campanas, Chile, [he bores lie 


preciely where light from each pataxcy will fall 


cit photons —an afterclow of the big 
hackeround aoe rt 


“Matter isn’t distributed evenly in the uni 
explains John Mather, CORE 
chief scientist at NASA (roddard Space 
Flight Center. “It's clumped into stars and 
falaxie: and planets, like earth.” 
Gravity formed those structures, 
must have been an initial unevenness for it to 
nH. We should see that in the atterziow of 
Before COBFE couloun't 
detectors were getting 
3 Mather, “but 
‘pt sheng the same thing —<amocth, 


verse boclay 


but t here 


the big bang 
‘ur earth-based 
more and more sensitive,” sa 
mre just ke 
homogencous raciation all across the sky." 
irom space only 
he entire big bang scenaric 
be threatened 
rst Cate Came O20 le 
Chen OYer 
data were processed, huge 
temple racure 4 thie 


iCORE saw sinoth racist 


tion, thén t would 
A mild panic set in when the 


till loo wed 


months, as more 


The raciahion 5 
homogeneous 
patches emerged in 
which the backeround 
photons varied by a 


of a degree. Nol 


few hundred-thousandths 
much, but enough to silence 
those who were ready to re- 
write the physics of the early 
universe 
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about details of the big bane 
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Astronomer Douglas Lin of the University of 
California at Santa Cruz has founcl firm evi- 
dence of an immense halo of dark matter sur- 
rountling the Milky Way. 

He did this essentially by weighing the 
Milky Way. Lin and colleagues compared pic- 
tures taken in 1989 of the Large Magellanic 
Cloud (LMC), a neighboring galaxy, with 
images made in 1974. They then measured the 
almost imperceptibie distances some 250 stars 
in the LMC had moved in those years, That 
gave them the velocity caused by the Milky 
Way's gravitational tug on those stars. 

“Tt’s like standing in San Francisco and 
measuring the speed of a person on top of the 
World Trade Center in New York who takes a 
sinwie step sideways over the course of the 
year,” says Lin. “Itseemed hopeless.” 

Nevertheless, he persisted. When his team 
had the velocities, they could calculate the 
mass needed to exert that pull—the equivalent 
of about 600 billion suns. 

“That's five to ten times more mass han we 
see in all its visible stars,” savs Lin. 

The missing mass, Lin suggests, lies in a 
halo of dark matter extending 300,000 light- 
years or more from our galactic center. 

The LMC thus sweeps through that halo. As 
it orbits us, Lin believes, the LMC has pieces 
gravitationally bitten off by the Milky Way. 
“Eventually we will éat it all wp,” says Lin. 

Scientists can only speculate on the nature of 
the dark matter. 

There may be “hot" dark matter—fast- 
moving particles with negligible mass. To 
account for all the calculated dark matter, 
there would have to be about as many of these 
elusive particles as there are photons. How- 
ever, such restless, rapid particles would move 
too fast tochump into any but the largest struc- 
tures visible in the universe today. 

There may also be “cold" dark matter, such 
as weakly interacting massive particles, or 
WIMPS. Because they have more mass, they 
move more slowly and are able to clump. 
Except through gravity, they simply would 
tot interact with etther lizht or ordinary mat- 
ter In-any vet noticeable way. They presum- 
ably would have clumped together belore light 
and matter decoupled, forming gravitational 
wells into which ordinary matter would fall to 
form galaxies after it was freed from its bond- 
age with light. 

The WIMPS would thus remain a back- 
ground medium, a sea of particles through 


33 


which the galaxies, stars, and planets sweep. 

At least some of the unseen mass may be 
nothing more than ordinary matter locked 
up in substellar-size bodies, nicknamed 
MACHOS, or massive compact halo objects. 
Recently two teams of astronomers believe 
they have found the first examples of what 
might be many of these objects in the halo of 
our own galaxy, Hut MACHOS would have 
formed relatively late in the history of the uni- 
verse— Loo late to supply the dark matter that 
many theorists believe caused the first galaxies 
to coalesce as quickly as they did. 


HATEVER this dark matter may 
r be, its very existence has deter- 
mined the ultimate fate of the 
universe. The universe today is 
continuing the expansion that began with the 
big bang. However, itsown gravity istrymeg to 
pull it back together. If it has enough mass, it 
will one day collapse back on itself in what has 
been called the “big crunch.” [fit has too little 
mass, the universe will eventually fly apart. 
Most astronomers prefer to think that the 
universe has exactly enough mass to let it just 
barely expand forever, However, for that to 
happen, the universe needs as much as a hun- 
dred times more mass than we can see. Thus 
the dark matter may provide jist what the uni- 
verse needs to keep its balance. 

so much still lies out there unseen, Only 
recently have we begun to glimpse the lumpy 
nalure of the large-scale structure of the uni- 
verse, In 1989 astronomers Margaret Geller 
and John Huchra of the Harvard-Smithsonian 
Center for Astrophysics confirmed, after 
plotting thousands of galaxies into a three- 
dimensional map, that most galaxies are clus- 
tered in sheets. In between those sheets lie 
yoids— vast bubbles of apparent nothingness. 

We have, moreover, realized that the Milky 
Way, our entire Local Group, and thousands 
of other galaxies in our vicinity are being 
pulled:at about 360 miles a second toward a 
huge concentration of galactic matter called 
the Great Attractor, whose tug indicates it has 
the mass of about 20,000 trillion suns. 

More recently we've discovered that even 
the Great Attractor is in motion, perhaps 
drawn toward something with as much as ten 
times more mass. We are thus like rafts on & 
cosmic river, streaming toward the unknown, 

However, of all the mysteries, none fasci- 
nates me more than the question: Are we alone 
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THE LONG WAIT for mens of extraterrestrial life Foes on at the controls of Puerto Rico's Arecibo 
radio telescope. At 2 aut schonthets fill Tarter and john Dreher test a computer that analyres distant, 


Lnesplained signals. “It would be nce if they sent something obvious, like the digits of pi,” says Tarces 


in the universe? We must first determine if formation. Sofarthisdisk fits them. I really ci 


there are other planets similarinmasstoearth think we are watching planets forming.” 
ind thus candidates for supporting life, A good We still have not actually detected an earth- 


. a 
place to look for them is arcund nearby stars hkeplanetaroundanotherstar, Such an object 
7 z L i j 
SMUAar LO OUT OW Sul 6 iar ton 2miall to see with ou higeres| bee le- 


Lt Caltech’s Owens Vallev Radio Observa scopes. However, NASA is considering a pro- 


L 


tory gstronomer Anneéila Sargent is receiving ect called TOPS. or Toward Other Planetan 


data from an embryonic star in the conste- Systems. [ts first goal would be linking new 
lth n Taurus: Lbutsicte, LOU Cen-meter radid rant Lewsc pes, through INT@Tieromectry, toa 


dishes. are each collecting signals. Then, using make the equivalent of a mirror big enouzh to 


a technique called mterferometry, computers hind stellar environments that micht harbor 
are combining the input ofall four. The result planetarysystems. Then the project would pu 


ff @ sqnal as revealing as one from @ sinel: into oriit instrument capable of detecting 


raciio cosh 200 meters in diameter ninneis the size of juriter or salun 
| I Chi ad 1 L it ‘ hi : i 1 Et tl 


We see a thick disk around this star,” sav: Eventually, a telescope system would be set 
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Sarcent. “ This array of telescopes is so sen wp on the moon to search for gases, like oxy- 


sitive we can detect carbon monoxide within Ten and ozone. in the 


aos ort re= GO] CArlo- 
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the disk. That's an important molecule, like planets. Both these gases 
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wr molecules that they cannot exist 
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relocity, and the way gas and cust are distrib- reely in nitture, except mm delicate balance 
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uted in the disk. We have models of planet with life. [f we found them, we would almost 


New £40 on tae triers 


LENDING AN EAR to the immobiie 
395-meter-wide Arecibo ragio telescope, & 
revolving directional device aims for a specific 
star. Will this dish receive the first signals from 
a distant society? jill Tarter, who keeps charm: 
pagne on ice awaiting the big moment, notes 


‘Ti we don't look, the chances sre zero, 


surely know life was present It would say 
nothing, however, about bow advanced thal 
lite would be 
Liready, for the past 33 years, scientists 
have been seeking signs of intelligent life 
NAS AY 
for Extraterrestrial Intelligence —SETI— was 
recently expanded under the new name Higl 
Resolution Microwave Survey (HRMS) 
‘We've been looking for evidence of anoth- 


SAVS Project sci 


eléewhere in the universe. SCarch 


e 





- = omy ow: : me - 7 = - = at ._ 7 Fs = al La 
er civilization ’s technology, 


entist Ji 





| Tarter of NASA's Ames Research 
Center. “Maybe others out there have set up 
raclin beacons to say: ‘Hello, we're here.” Or 
maybe there's a multiplamet system broad- 
casting their versions of the Super Bowl to 
each other. It's possible we could eavesdrop. — 

To detect such signals, 


around the world have been conducting two 


radio telescopes 


Cy Lees of searches, one aimed al nearty -Lars 
sun. Lhe National 
Foundation radio telescope al Arecibo, Puerto 
Rico, has done 2700 out of 2.600 hours of ARMS 
observing scheduled over the next decade 
The other search is a broader all-sky survey 
In the past, CAMS PeCeIVeErS have recorded 
many suspicious signals, But when astrono- 
mers tried to relocate the signals, they found 
Che new search & computerized, An 
signal will automatically trigger 
much faster attention. Tarter says the publi 
will be informed as s00n a5 4 signal is verified 
‘Everything would change,’ 
think fincling another civilization would have 
a positive influence 
us and them would be 
those that we on curth squabble over with such 
hormnfic results. ‘| Wing tis 


closer together on this planet and MiVe us a 


emir to eu SCIence 


nothing 


interesting 


han eno tT 
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The ditferences berween 


a0 much eresater than 





he chiscovery might 


more common perspective.” 

Butany hopes forsuch a profound discovery 
were dampened recently by Congressional 
mans to cut off all federal funding for FLRIMS. 

‘We're looking for private funds to keep 


our team together and wet our equipment back 








onatelescope, Ssavsa Ceo on bec but dete 


nine ‘Tarter. “Somehow we'll find a way.’ 
MAUNA KEA, at NASA's 
Infrared Telescope Facility, I meet 
Karen and Stephen Strom. The 
hushand-and-wife team from the 
of Massachusetts 
observing star formation. We 
sons that new detectors hav 

‘We now think that all stars develop disks 
with p savs Stephen. 
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University has long been 
talk of conclu- 


mace possible 








anel-forming potential, 
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Planets pr haAbly are incicéntal to (he ereat- Huge LS TE rs." airs ROPer ‘ALOW if o2eeme 
er business of making stars. Stars neerl thos most fom in small families of a few doven. As 
wirling disks to feed material inward to their = in human families, the young stars leave their 
growing cores. A disk also slows a star's spin nurserics and drift tens of ligh 


keeping it from catastrophically breaking up Outside under the cold dark: Mauna Kea 





Planets form as. dust particlesinthe streaming skiesagain, [look up, curious about the rest of 
disks stick to each other and grow like snow our family. How many of us are out there? We 


alls. Within ten milton veers, however, the most al! be about the came age. Have ther 
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universe, would be voune Solar svStenms Across the licht-vears, are distant being 


SLINGS OF UNO diversity standing on another mountaintop? And are 
“We used to think stars formed alone of in they too looking out with so much wonder: ‘a 
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Swept along by rushing currents, 
canoeists ferrying sandbags to aid Cedar Rapids residents 


are themselves rescued as flash floods overtake the lowa city. 
Last summer Midwesterners fought in vain as the Mississippi 
River and its tributaries crumbled one levee after another, 


aogie nes, livelihoods, and lives. 
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wi S ATYPICAL JULY DAY at Jeff Lorton's farm in Easi Hardin, Illi- Running on sweat and 
nois, the chores get divided up something like this: Jeff spirit, lowan Pam 
il erinds corn for his 3,000 hogs while his wife, Sancly, gives Christian hefts sand- 
| the baby pigs their shots: The Lortons’ teenage boys—J. D.,, bags to patch a levee 
fee late, and Laef —feed and water the livestock while 15-vear | 
} 4 J 7 | t 
Peewee Oc) Danielle makes the midday meal: pork steaks, mashed 





that saved some 

— polatoes with gravy, white cake, and ice cream downtown businesses 

But last summer was far from typical. Record rains drenched the upper in West Des Moines. 
Mississippi River basin, causing widespread destruction. By late June More than 1.5 million 
Lhe Mississipp) had jumped its banks in Minnesota, where the National bags were used in the 
Guard helped battle the worst flooding in 30 years. The disaster moved Des Moines area. “tt 
downstream as the summer wore on, By early July parts of nine states, | smiclied on had | was 
Incucdine low a, MM ISSOurt, and Mtinots, were unt le water. Hy mid-July choking," says Chris- 
when [arrived in East Hardin, the [lino River was rising to a record : 
level, threatening to bring the Great Flood of "93 to the Lortons’ farm tian of the WOXIOIES 

So Jeff, Sandy, and the kids prepared for the worst. They had floodborne mud. 
dlready moved their feed, farm tools, and all the furnishings from the first “But helping out felt 
floor of their house to a relative's place across the nver, and the hogs had great.” So did a nap. 
been safely fenced in a temporary pen.on higher ground nearby, A few 
days later the Lortons and | climbed into 
three pitkup trucks and dashed back to their 
farm to grab a few more belongings 








"“T rode over to look at the levee this morm- 
ing, and the water's coming up too fast,” Jeff 
sAicl, referring to the NWutwood Levee—a 17- 
mile-long earthen barrier, which was the 
only thing standing between Jeff's 237-acre 
farm andl the flood 

The levee’s not gonna break, isit?” Dan 
elle asked as we loaded wp the trucks 

“Wah, said Jel confidently as he hustled 
upstairs. “And if dees, they'll put on the 
sirens and we'll get out, We'll have lot of 
time to eet Out 7 

We pulled armioads of clothes out of the 
closets and dumped them in the trucks. We 
hauled gut mattresses and box springs and 
bedroom bureaus. We tossed blankets anc 
hockey sticks and assorted odds and ends on 
shelves, on the pool table, on any flat surface 
a few feet above the second floor 

Just before we left, Jett looked around the 
first floor for anything else of value. He saw 
the 
off the wall. Then we piled into the trucks 
and crunched down the gravel drive for the 
last time: T looked back at the howse and saw 
a wooden sizn. “Lorton Family Farm,” it 
sac. “Welcome to Paradise,” . Pk a ed a, 

Floods are afact of fife in the Midwest. They usually arrive in the spring, 
when rain anc snowmelt fll the streams and rivers that drain the upper 
Wississippl River basin. 

But last summer, when the soil woe still saturated from the spring rams, 
something peculiar happened: The jet stream swung south, and cool, dry 
“ir dropped down from Canada, colliding with warm, moist alr pumped 





cichen Lelephone ancl arucrily ripped T 











The Great Flood af "03 
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Long-shot 
disaster 

The millions of people who live along the upper 
Mississippi and its tributaries have long known 
that the generous river—source of transportation, 
recreation, and fertile bottomland—had a mean 


streak. But few had imagined it could rage as 
it did last summer. Like a marauding army, . 











the water invaded by day and by nightto a ie 


overwhelm all in its path, lay waste, 
and retreat, leaving in its wake death, 
destruction, and a colossal mess. 
Some 50 people were killed, and 
damages were estimated at more \/ 
than ten billion dollars. Rain and | 
floodwaters spread over 23 million 
acres north of Cairo, Illinois, Down- 
stream the Mississippi's channel was 
wide and deep enough to keep the flow 
within its banks. Soggy Midwesterners took 
the disaster was “in excess of a 100-year flood" — 
placing at less than one in a hundred the chance of 
a similar flood happening in any given year. With 
the ground still saturated and many levees unre- 
paired months after cleanup got under way, more 
heavy flooding added to the fear that the Great 
Flood of "93 would cause havoc in "94, 
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Resevolts alone the voter 
Missourl taptun&d much of 
the runott in Montana and 
the Dakotas — saving com- 
munities downriver foc 
even worse fiooding 
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Record-shattering rainfall wis a 


caused in part by a Bermuda high 
that expanded into the southeast- 
em US, and stalled, blocking ie 
Pacific storm that normally cross 
ihe nation’s midsection. Meanwhile 





the jet stream hed plunged far- e- = 
ther south than usual, Cool, dry 
Bircollided with warm, moist Gulfaif  Cancordia 
nuMped north by the Bermuda high. 
The result: prolonged torrential rein > 
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Total precipitation in 
Feet (April- August (03) 
CO] More thang 
(__} a 
Rivers affected (selected | | 
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River wage [ = 
} Cay " 
-o't Peak-stoge date a 
' Peak 1993 siege = 
2 Flood stage | 
Levees eligibte for federal famding 
“—— Efective levee 
“—" Ohrertopped or breached depee 
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aay Water-supply plant affected 
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Fifteen percent of the countrys 

freight moves Dy river barge, with a 
‘deren or moreof the 195-fect-long 
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MICHIGAN 





towboat. Principal highway f LS 
traffic, the Mississipp| was closed 
to shipping above St Louls for two 
months, idting millians of tong of 
grain, fertilizer, and coal. The food 
also scrambled train scheduigs by 
washing out tracks and bridges, 
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Mississippi levees: 
gambling with nature 


When floods 
have free reign 

On a Timo pin UPaTered 
by levees and asphalt 
floodwaters can sorta 
slowly, depositing ron st 
HWUSA E ASS erosion, and 
potentially cresting at lower 
layeis. Undevolonid fang 
pbsorbs some water and 
hols the excess untill if car 
drain orf. 


Corseted 
waters 
Squeezed by levee 

WwHls designed to protect 
tverside cities, floodwaters 
Swell upstiredan, where Ley 
Mey Overiop Barinen aves 
built to shiaid crops. Chan- 
neted tently, water runs 
fasier am Geeper, siressing 
leyees downstrasm 


m Higher water, 
| faster flow 






Levees raised along the Mississippi are usually 
a good bet. But the flood of "93 beat the odds. 
Fully 0 percent of private earthen levees in the 
basin failed. Most federal levees held, saving = a tie 
lives and land—but sending water toward less SmI STEIPMES 4 LET 
protected fields and towns. An old debate flares 

again: whether to rebuild the levees or let a 

more natural floodplain face the next big flood. National Geographic, January 1004 


northinto the central plains from the Gulfof Mexico. The resulting thunder- 
storms would normally have swept off to the east but were blocked by a 
lnigh-pressure system called a Bermuda high, which had stalled over 
the Bast Coast. The storms staved put, and the rains kept coming 
Bnd COMI 

Piaces like Cedar Kapids, Iowa, got doused with nearly three feet of rain 
irom April through july—a year's worth in four months, Concordia, 





Kitnsas, had more than twice its normal rainfall in the same period 
The summer of '93 was the wettest on record. for Minnesota, 
linois, Iowa, and the Dakolas and was much wetter thar 
normal for the entire rerion 
With the nvers running 
high, the U.S: Army Corps 
of Engineers could no longer 
operate its locks and dams on 
the Mississippi, so it began 
closing them to late June, 4top- 
ping all barge traffic north of Cairo, 
Illinois. Normally placil rivers became so 
treacherous that the Const Guard prohibited 
virtually all boat traffic on 500 miles of the 
Wississipp between St. Paul, Minnesota, 
and St. Louis, Missouri. In Des Moines, 
lowa, the Raccoon River overran its banks 
and knocked out the city's nei) iy of drinking 
water for more than bvo weeks (see following 
Circumstances like these prompted 
President Bill (Clinton to declare a mapor 
disaster in large parts of Illinois, Kansas, 
Minnesota, Missourt, the Dakotas, Nebras- 
Ka, Wisconsin, and in all of lowa 
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Whid-thisaster, | topped by Une 
Army Corps of Engineers’ Eemer- 
gency Ciperations Center in ot. 
Louis. Telephones jangled con- 
tinually, a television was tuned 
to the local news, and the walls 
Were covered with oversize 
maps showing tive r levels and 
major lewees. [t was as-if.a full 
sci military CLM paige wes peng gE waged up and down the nver Rapids rage at an 
“We're trying to advise people as this thing unfolds,” said Emmett overtopped Illingis 
Hahn, chief ol the operations: enter, pointing to hig assistants working the levee as Roodwaters 
telephones. “One of them is responsible for allocating sandbags. One is in race south to engulf 


the town of Valmeyer 
Hahn told me he'd already worked 38 consecutive day s, and he looked it and 65,000 acres 
. i —_ 
His face Was pray and paunt, and his eyes were bieary from Jack of sleep around it. “The corn's 
The freak weather, the size of the flood-zone, the fact ‘that the Mississippi brown and good for 
and Missour Rivers were going to meet and crest at the same time, creating nothing. We need a 
even higher water —it was enough to keep ary wee awake bumper crop next 
This 15 ike watching a disaster movie like [he Towering faferno,” said 
Hahn. “You leave the movie thinking, ‘Thal was exciting, but it would 
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charge of water PUMPS Cine coordinates our helicopters for reconnaissance 
flights. And one does cittuation reports.’ 


year,” says farmer 
Allan Englerth. 


never Dal [ype nin real life because Vou cou) ldn't have all those events at one 


time.” But that’s what's happened.” 
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“| must have hugged about 300 hogs oi Kaskaskia ~~ 0 ee 
MLO Mt Randolph County Sheriff Ben Picou, — - Spf eens 
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1. cusaster Movie maybe that was the inspiration forthe message [had 


een scrawled on a blackboard at a National Gauart Anno: “The Missis- 


* i 
m 4 ee, 4 Th m ors 
ap 1h. Sa OmMmine soon Lo a ie La Tbe a 
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community. The Dlinois River, which separates the town of 

Hardin from the farms of East Hardin, normally flows 270 

miles south before emptying into the Mississiom River. With 
ail the rain, the Mississippi was already tar too full, soit backed up along thi 
(lino River, which swelled tke a blocked blood vessel 
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they filled] sandbags and stacked them, mile after mile, on top of the 
Nutwood Levee to build it higher. Usually the levee stancs 21 feet above the 
river, but by mid-July water was licking the top. National Guardsmen 
pitched in to help, as did local housewives, farmers, children, retired folks, 
businessmen, and inmates fram a nearby correctional center. Trucks and 
all-terrain vehicles would have been a big help hauling sandbags to critical 





spats on Lhe levee, but they stowed it The earth was so saturated that 
engineers feared the vehicles’ weight would cause the levee to collapse. It 
PLS. cow, SCTEenwous Gone 

“LT did more physical work yesterday than Ive done since I did-a 26-mile 
road march in the Marine Corps,” said Capt. Pat Smallwood of the [hinots 
National Guard, He looked over his company, sweating inthe sun. “These 
people are really kicking butt. No whining, no complaining.” 

On the other side of t 
block by block, a mz by building, trving to keep the river at hav. The 








wriver, where there wad no levee, peop ile battler 


Hardin Drive-In, a local restaurant, looked like a bunker, [twas surround 
ed by waterand bys sandbags that almost reached the root. | could see some- 
one scurrying around inside, monitoring the water purmps that pushed the 
river back out faster than it seeped in 

“We've already lost the hu rsine home, the medical center, and the grain 
elevator,” Mayor Bill Horman told me. “Now we're just trying to kee p the 
secondary roads open so people can get out of the count 

To that end, Grange trucks from the [linois Department of Transporta- 
thon ba linto town, dumping tons of crushed stone on low-lying roads to 
elevate them and keep them dry. Park Street, one of the main routes out of 
Low, WAS Taore tha An Six fet Hi zh 











Looncerned that the rising iver might contaminate the town's well, the 
Calhoun County Health Department instructed people to boil their tap 
water before using it. Tetanus shots were recommenced too; the river hacl 
run into séwers, which backed up through toilets ‘and bathtubs, down the 
hadls and out mite the streets 

“We're telling parents to keep their-kidso 2 water, butit-ssoinvit 
ing when it's so hot," said nurse Judy #abrli, ‘eho: was giving free tetanis 
chats in the hallway outside the school cafeteria, 

Inside, local women served home-cooked meals, brought from all over 
Ci thoun County, to 1,500 people a day. Gena Sievers brought her 
barbecued pork; Ewe Nolte made scalloped potatoes; the pickled beets mn 
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Bob Ernst calls home 
(opposite) from 
McBride, Missouri, 

as water rolls toward 
town from a busted 
levee ten miles away. 
McBride was still dry 
(lower left) ten hours 
after the break, but by 
5 pm. the water had 
arrived. “It's a total 
loss," says Bud Hol- 
land of his home 
(below, at far right), 
which eventually filled 
with 12 feet of water. 
“| figured on spending 
the rest of my life 
there, but it didn't 
take the river long to 
change my mind.” 
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Sheets of river water 
der of a highway north 
of Hermann, Missouri, 
after exploding 
through a breached 
levee a quarter mile 
away. “It sounded like 
a freight train for a 
couple of days,” says 
house sits safely on 

a hill overlooking 

the highway. When the 
rampaging water 
receded, it left a road 
stripped of black- 
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the brownies were courtesy 
of Vera Tepen; and Mary 
Schneider brought fresh toma- 
toes from her garden 

The daylight had cisap- 
peared, but the heat lingered 
when I joined 20 people sand- 
bagging at the corner of Park 
and Franklin Streets. Porch 
lizhts from houses glittered on 
the water ancl broke the dark- 
ness. We worked in paurs—one 
person held an empty bag, the 
other shoveled in sand. We 
heaved the bags onto @ forklift, 
which trundled down the street 
with a full load, shored up a 


bunker, and came back. for 
more. For a while 1 worked 


with Al Parker, from the house 
on the corner. Then with Aris- 
tine Blahut, who saw the flood 

ing on television and drove 
seven hours from Indianapolis 
with a friend to help. 

The National Guard coordi- 
nated the delivery of truckloads 
of sand. A neighbor brought us 
sandwiches and cold drinks. 
And from a radio in the pickup 
truck parked on the sidewalk 
came song after song, two of 
whith 1 still remember: “Fool 
on the Hill,” by the Beatles, 
and the Animals’ “We Gotta 
Get Out of This Place,” 

We shoveled and sweated. 
Midnight came and went. Thunder and lightning rolled in trom the west. 
Then more rain. The river crept wp the street. It didn't look particularly 
powerful or menacing, more like the edge of a big puddle —shaliow, calm, 
seemingly harmless 





HE NEXT DAY—July 18— water overtopped the Nutwood Levee 
on the other side of the river. On & hillside overlooking the levee 
district, local residents gathered to watch the flood. They were 
subdued, though not visibly depressed. Stretched out on the grass 
with cold beer and sandwiches, they chatted and tommiserated as 
the disaster unfolded before them, 

In the distance the Illinois River spilled over the levee’s low spots, then 
sliced through the sodden earth like hol tea through a mound of sugar. The 
gash widened and brown water spread over the fields of corn and soybeans, 
around houses and barns. It inched north toward East Hardim, flushing out 
adeer, which raced away from the flood's leading edge. 

“Crop insurmnce?” said one farmer when 1 asked about his coverage. “If 
you've farmed 70 years and never had this problem, you don’t figure you 


National Geographic, farmuary 104 





need it. The leveeis the crop insurance.” The farmers besircle him Stared owt 


at the water, poker-faced. 

‘hat evening the river's long, dark fingers slid over the road leacling to 
the foe Page Bridge, Slowly, deliberately, the nver closed its hand around 
lawn omaments, abandoned cars, mobile homes, and afew businesses 

Back in Harcin the next morning, four people on (cemetery Hull were gaz 
Ingover more than 11,000 acres of flooded fanniand they call the Kottom, 
“Whose house is that?” said one, pointing to a distant rooftop poking out 
Of the water 
I'm glad ttain’t mine,” said another 
“Theard Jim and Peg's caved in 

T heard Papa’s Pizza fell off its foundation.” 

Down at the canteen, Jeff and Sandy were anxiously trying to find out 
wir farm. Ed Hazelwonder, a neighbor, had just 





what hed happened to t 
returned from inspecting the floored area, and Jeff pulled him aside. 
“How high on my second story?” asked Jeff 
“It Salmostup to the window, Ed answered 


Jel! looked at Sandy. “It's over that stuf ‘Continwed on page oa) 
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More than waist-high by the end of July, water 
soaks farmhouses and drowns corn and soybeans 
after Mississippi and Missouri floodwaters con- 
verged in St. Charles County, Missouri. 
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‘Continued from page 6] we leftin the bedrooms,” he said crimly 

Her lip trembled. “Nathan's stuff is lost?” 

Jeff didn't answer but dashed off in search of a boat while] waited behind 
with Sandy, 

"*T dreamt about the fool,” she said. “Il woke up hoping it was just-a 
dream. [literally pinched myself. I didn't w ant it-to be true." 

That afternoon we went back to the Lortons' farm, docking our boat out- 
side the second-floor window. Jeti punched out the screen, climber mside 
and waded through thigh-deep water, high-stepping over the carpets, 
which had floated free ofthe floor. 

“Tecan still shoot a game of pool,” Jeti yelled when he saw that the top of 
the billiard table was still above water: Out in the boat, | listener! to him 
sloshing around and tried hard to think of something comforting to say to 

Sandy, who sat tearfully behind me. But what do you tell someone who has 
14 feet of water inher house? 

Jeff returned with a cardboard box filled with family photo albums 
yearbooks, and football trophies his boys had won. Then we puttered 
back townrd town, across the bottomlands, brushing the tops of ruined 
mks floating free on 2 2 lakelike expanse, 

d fighters never had a chance to fill 


COrmstilks, past concrete septic 
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past empty sandbags that the flom 





Later in the summer I would return to Hardin, tout for the moment [fol 
lowed the food south toward St. Louis. The three rivers that converge neal 
here—the Dhnots, Missouri, and Mississippi—seemed to function as one 
live, pulsating organism with a will of tis own, rising here, falling there, 





breaking this levee and sparing thatone., Water might push and probe and 
knock over a community's defenses, then suddenly reverse direction and 
flow upstream through yet arate levee break Although vou couldn't pre- 
dict exactly when an area might flood and precisely who would get hit, 
certain patterns were immediately apparent. 
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“The majority of the people affected by this flood are poor,” adisaster- | 


relief expert told me. “They live where land and housing are cheap —in low- 
lying areas. That's the nature of the beast.” 

The suffering was immense —in estimated 50 people dead, 72,000 homes 
and 36,000 square miles affected, and more than ten billion dollars’ worth of 
damage to crops and property. Yet the flood didn't cause violent, wholesale 
destruction or bring the Midwest to a sudden stop. 

“After Hurricane Andrew a wide area was absolutely devastated,” said 
Roger Schrage, relief operations manager for World Vision, which provides 
humanitarian assistance around the globe. “With a flood you may have a 
totally functioning society a hundred yardsaway, with supermarkets, med- 
ical services, and communications,” 

I knew what he meant. When I arrived in south St. Louis late in July, 
there were roadblocks and National Guardsmen along the River Des Peres 
Drainage Channel, which had flooded and forced the evacuation of thou- 
sands of homes. 

A few blocks away a convenience store was open. So wasa pawnshop and 
i gas station. And just 15 minutes from where people were building a levee 
of crushed stone along Germania Street, | saw tourists in downtown St, 
Louisat the Gateway Arch, gawking at the river, and baseball fans strolling 
into Busch Stadium to root for the Cardinals against the Mets. Life went on. 

Vet no matter where people lived, whether their basements were wet or 
dry, they all seemed to have water on the brain, Where wasitraining? When 
would the river crest? Any levee breaks recently? Every day the 5t. Louis 
Post-Dispatch featured) a full-page spread on the flood, which included 
hrea-by-tires summaries, phone numbers to getor give help, andamap with 
bar graphs listing the water levels along the nvers. When television weath- 
armen pointed toa heavy thunderstormin North Dakota or lowa, evervone 
downstream knew that another surge of water would pulse through the sys- 
tem and eventually get to them. In the interim, peopic had time to prepare — 
and time to worry. 

“Hurricanes are devastating, but at least they're over with quickly,” 
said Ronald Van, a community-relations official with the Federal Emer- 
gency Management Agency (FEMA), “This is cruel. It just sits around.” 


TE. GENEVIEVE, MISSOURI, is located night beside the Misstssippi 
River, 55 miles south of St. Louis. Because it was situated in the 
lower end of the flood zone, the city had extra time to heighten 
and extend the levee that protects the downtown district. 

Flying over the town with National Guardsmen, I saw the 
levee —a wall ofernished4tone topped withsandbagsthatsnakedthrouchthe 
streets, following the contourofthe land, When! walked through the historic 
district later thal day, mostevervthing was¢losecd—the 1 8th-century homes, 
the antique shops, the bec-ancd-brenkfasts. With the levee looming 15 feet 
above Front Street, Ste. Genevieve felt like a walled ghost town. 

The people hadn't fled, though. T iound many of them at the parking lot 
hehind the Catholic church, filling sandbags, while others were gathered 
at City Hall for the daily noontime meeting. Mick Schwent, the city's 
emergency-preparedness director, updated everyone on the key numbers— 
the height of the river and the height ofthe levee, The National Guard com- 
mander announced new deployments of troops. Other people reported on 
food delivertes, electricity and telephone service, tetanus shots, and the sup- 
ply of sandbags and pinstic sheeting. And what's this complaint about news 
photographers getting in the way? 

“We told them to sandbag before taking pictures,” someone shouted. 
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wheels, a worried 

peers over the side of 
a pickup truck im Har- 
din, Missouri. “It's go- 
ing to be a long time,” 
don't panic every time 
at all times of day and 
dreams of filling sand- 
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“No need toletup now,” Mick said. “That's what it's going to boildown 
to— walking these levees and watching these levees. We've won some bat- 
tles, but we haven't won the war.” 

The rain came again that night, prompting the local radio station to go 
live with a bulletin: “We have an urgent request. It's raining, and that can 
create a problem with the levee if we don't keep up. We need sandbaggers 
and people with pickup trucks to haul bags.” 

The people turned out. Some helped build the levee higher; others walked 
along the top of it with flashlights, looking for soft spots, bubbles, 
or leaks. 

“Don't worry about aslow trickle of clear water,” said Hob Holst, a Ste. 
Genevieve cop, before I set out with three volunteers on a midnight levee 
walk. “Butif the water's cloudy, that means material's getting washed out 
of the levee underneath you, Get off the levee and call us.” 

We grabbed four flashlights, one walkie-talkie, and one life jacket (I was 
the nervous one), then drove to the north end of town, We scrambled up the 
stony side of the levee and walked along the top in silence, We tried to 
inspect every square foot for half.a mile or 50, sweeping our flashlights back 
and forth in the darkness. 

“Here's a leak," I said te Clem Joggerst, who came over fora look. 

“T's OR. The water's clean.” 

As the water pumps droned on, we walked through the empty town, the 


_ roofs of houses on one side of us, the Mississippi on the other, Uthty 
- poles marched off into the distance, toothpicks on the flood, Every hour we 


reported back ta City Flall by radio: “This is levee walker number two— 
condition green,” Steve Marshall would say, signaling that we'd found 
no problems. 

For a force of nature so threatening to 50 many, the river seemed odelly 
quiet beside me. It was flat, motionless, yet I knew it was leaning hard 
against the levee, pushing at the stones with all the weight of the summer 
storms. WhenI thought about that, the levee felt fragile —so | tried to think 
about something else. Twas relieved when our shift enced at 3 a.m, 

Ste. Genevieve emerged from the flood of °93 in relatively good shane. In 
part, the town was lucky: The nation’s largest lime operation and seventh 
largest quarry are located just outside town, and they provided tons of 
crushed stone for the levee. The city was well organized too, mobilizing and 
deploying people and provisions with great efficiency. 

‘We're running a paramilitary operation,” said David Angerer, the 
city administrator who served as the town's supply officer during the emer- 
geney. “T can't wait to get back to mundane stuff like dealing with stray 
dogs, streetlights, and property-line disputes.” 


HE WALL THEY BUILT in Ste. Genevieve was a hastily constructed 
addition to more than 2,000 miles of levees on the upper Missis- 
sippi and its tributaries. Even before the flood began subsiding, 
critics of this system were pointing out its shortcomings: Out of 
1,576 public and private levees in the river basin, 70 percent failed 
bias summer. These structures, say the critics, straitjacket rivers that God 
intended to meanderand, as a result, actually exacerbate flooding. 

“Water that was formerly allowed to spread over many thousand square 
miles of low lands,” observed civil engineer Charles Ellet, Jr., “is becom- 
ing more and more confined to the immediate channel of the river, and 15, 
therefore, compelled to rise higher and flow faster.” 

Ellet wrote those words in 1453, but flood experts echoed them through- 
out the summer of 1993. Ata public forum in St. Louis, [heard one of them, 
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ahvdrologist named Jay Lehr, Sugeest that we think twice about rebuilding 
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bers, vou change the amount of water that goes into the river, and therefore 
wou re facing an almost insurmountable engineering task." 

fo contain the ever increasing volume of runott into theriver, we've built 
the levees higher and higher. The earliest ones on the Mississippi, tor 
instance, builtin 1717 to protect New Orleans, now loom 20 feet above the 
over. And although the Ammy (orps of Eng 
ngers says levees don't make the Mississipy 
low faster, some waternmen argue otherwise 

“We were running 600-horsepower boats 
when we started our busmess In '72." Kon 
nie inman told me. Inman, who ships lime 
ine fromate. Genevieve downriver to New 
Orleans and Mobile, said that as the Missi 
noi hes been constricted, its currents hay 
Frown more powerful, “Now we're running 
| .200-horsepower and just holding our owl 
Yes, we re running bigger barges, but the 
currents are bigger too 

Phi oOtne. Sine fit Uhh tor tae i rsp i, 
explained to me by K. C. Ringchausen. | met 
hm on the Rast Hardin side ot the } cee Pare 
Hndie, where he was Staring at his Howled 

Ht- Tack ine plas 

“The problen n't the levee," he said 
“The problem is the weather. We usually get 
justafew inches of rain in July. This year was 
cditterent, 

In other words, the levees did what thet 
were designed to do, but they were never 
meant to control a flood like the one last sum- 
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Corps of Rngineers. [he corps designs, con- 
structs, and inspects about a filth of the 

levers in tive region. | Enea OF Hed when l repeated an enviranimentalst = 
criticism, Which characterized the corps’: flood-control efforts as a “mill 
[ary Campaizn agzinst nature,” 

'Tt's a catchy phrase,” he said, “But any look at the river that does not 
also consider the structures that provide for recreation, watersupply, navi 
gation, and the farm economy doesn't meet the mark. We've got 
interests to consider, along with flood contro 

“There's no intent on the part af the Corps of Engineers to line thr 
Wississipm with concrete,” te sic. “ Ruldo we want to relocate St. Louis 
and Sew Clricans’ Some ol these levees breached becaitse they were built 
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hormlennogr ff od plain — the wetlands that woulrl fave 


river lost its 

water when the river overtiowed 

As the flooding continued throuth summer, a national debate on flood 
ApLUPeR the headlines 


control and wetlands polict 
by i nyt Poet-icpateok called on Congres: SUETIO INTE HWIONeyY on 
De a. Bo! OFFAL TCO CAC OF Loner’ LO Seno Te Money of 
the Wetlands Reserve Proeram, which LS Iarmers (0 restore and protect 
wetlands on their property. The program's original goal was to restore one 
million acres 1995, but only 50,000 acres pre enrolled in the program to 
Q 


fate. A thousand farmers ate waiting tosign up another 200,000 acres 
the Well Street Jowrnal asked why taxpaver 


‘ columnist writing 4 
should provide billions of dollars in Aiood aid when only 13 percent of the 
homeowners who live in flood-prone areas bother to buy federally subst 
dized flood insurance 

uy aren't stupid,” he wrote, “They know that the 
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rovermment will step in with 


aster relied.” Mis recommen 





dation: Stop subsidizing the 
Mabon i re Insurance Pro- 
Fram And lel insurance premi- 
ums rise to reflect the risks of 
living on a floodplain, Those 
who can't afford the insurance 
AG wih know LIne Fovermment 
won t bail them out, won't live 


im flo dplams 


F YOU KEPT PEOPLE OUT of 
floodplains, there would 
be mo (orafton, Uhinosrs: iA 
low-iVinie strip of land that 
lust barely overlooks the 
onfluence of the Mississippi 
and Ilinais Rivers, Grafton 1 
unprotected by floodwalle or 
levees. So when the rivers rise 
und CTE inte Grafton. resi 
ents do what they've always 
one —retreal 
Most of them had alrearl, 
feck tao higher ground when | 
arrived there in July, bot | 
found one elderly couple still at 
home. Ginnie Eller greeted me 
with a warm smile and tolel me 
nbout the bigwest flood she'd 
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front lawn, which was still above water. Chairs, acofa, end tables, fans, a 
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telewision were oll on the eras 


Tass outside: So were the refrigerator ond freezer, 
sitting beside a storage shed and humming away in the 9O-degree hea 


Lasked the B.llers why they didn't sandbag the house 
We live on the river.” Shen an¢wered. “Let it com 
Phat live-and-let-live attitude no longer Satishies Grafton’s mayo 
Gerald "Winey" Nairn. 
This is the sixth hie flood! we've had in the last-20 veers.” Nairn told me 


We REED [OSI OUFr Sewers NiRISeSs, Brit] DUSINesses, anc this tine we 
almost lostour water plant. [bet we've lost $40,000 in sales tax this year, S« 


We sat down and decided we need a plan 
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jad come by to help pull out the carpet and move furniture out to the 


High, dry, and un- 
reachable, Memorial 
Bridge stretches in 
silence over the Mis- 
sissippl between West 
Quincy, Missouri, and 
the tantalizing lights 
of Quincy, MWimais. 
With the ramp to 
nearby Bayview Bridge 
also underwater, local 
officials arranged 
ferry, airplane, and 
helicopter service to 
link the two states. 
More intrepid com- 
muters made the trip 
in private boats. 


ih 
On tiptoes in dirty water, Harold Verdot and daughter 
Crystal salvage little from the family’s trailer in 
Taos, Missouri. “We went out there hy haat,” says 
Harold, “and swam in through the door.” 
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Mocking an American 
icon, the Mississippi 
moves inland one mile 
to swallow a five-foot 
McDonald's entry sign 
in Missouri. Upriver in 
Portaze Des Sioux, 
shoppers buy food 
fast before their mar- 
ket goes under. Store 
awner Don Delaney — 
whose inventory was 
uninsured —faced a 
2rim cleanup: “We 
found catfish and a lot 
of frogs.” Some 3,200 
Missouri businesses 
were flooded. 











The plan is to move much of the town from the floodplain to higher 
ground — 
cent of the homes and businesses will qualify for a federal buyout, which 


would help pay for Grrafton’s rehabilitation, The estimated total cost: 25 


ifthe money savailable,” said the mayor, He claims thal 40 per- 


million collars 

“T «hie money,” said David Fingerhut, a consultant to the mayor. “ Bat 
per head, it’s a bargain. The Red Cross, the Salvation Army, the Nahonal 
Guard —they'll all save money. And if you're a business person or home 
owner, what's yourchoice? ‘he water starts pong down, maybe you get a 
littl FEMA money or flood Insurance, and you clean up. Now if you ux 
that money and go back into your house and next year you ve got the same 
situation, is that. a prudent investment?” 

Al and Ginnie Eller didn't think =o 

“We talked about leaving after the ‘73 flood, and [think we'll leave alter 
this one,” Ginnie told me, “We're too ol 

Her son, ferry, bad heard such talk before. “River communities are 
funny, he told me, “It floods and evervone savs they're Ponti move But 





to tteht itany more, 


when the water goes down, they fix up their howses so they can ell ‘em 
Chen, four months later, the place is lookin’ pretty good, so they stay. It'sa 


Wicious circl 


THEN L RETURNED TO HARDIN in late July, the whole town 
ecermect on edere. The farmland east of the Nutwoou Lever 





was still underwater, and a-storm had finally knocked oul 
the remaining sandbag fortifications downtown Althouely 
= «| the rains had finally stopped, the oodwater lingered, hanging 
around like a smelly, boorish, uninvited houseruest. It buckled floors 
caked! throvweh walls, and frayed people's nerves 
We can't met to the next phase of recovery until the water's out of the 


houses." spicl Carol Theler, a volunteer who ran the Red Cross Rehet 
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Center and Shelter nearby. “We go to Plan C, then Plan D, then Plan E 
We're running owt of letters of the alphabet. Everybody's frustrated.” 
With high water still blocking the Joe Page Bridge, Hardin's residents 
were forced to commute long distances on and off their peninsula. What 
used to bean 18-mile trip to the nearest good-size town, Jerseyville, now 
required a hundred-mile detour, much of it over unpaved country roads 
‘To shorten the supply ine, the Natonal Guard flew achopper to Hardin 
several times a day, airliftine food, drinking water, disposable diapers, 
insect repellent, and, one day, a couple of detectives from Kansas. They 
had an arrest warrant for a murder suspect, but they couldn't find him 

“Things are getting @ iit tense,” said nesi- 
dent Jill Smith, who had stopped by the 
grade school with her video camera to get 
same shots of all the free food available in the 
gymnasium, “I think they should start put- 
ting tranquilizers in the water.” 

The public pool was shut, The county fair 
had been canceled. And many local busi 
nesses Were strugeling — or hac closed. 

“Business stinks,” said Corbett Miller, 
co-owner of the local Ford dealership, “We 
laid) off half our crew and haven't sold a 
mew car in the county since the beginning 
of July.” 

Down al the county offices, treasurer Curt 
Robeen looker glum, surrounded by stacks 
of property-tax notices. They had been 
stamped and reacdy to mail for at least 
two weeks 

“T' mm afraid to send them out,” he saic. 


HE WATER finally began to retreat 
from. Hardin in mid-August. On 
the east side the river was draining 
out the same way it had come in 
—through a hole in the Nulwid 





Levee, Indowntown Hardin the nverslowly 
lipped back into its tered 

Veet it left-its muddy mark behind. A skirt 
ofdred scum stained the sictes of every build- 
ing touched by the river. ‘Trees, stripped of their leaves, were naked from 
ther waists down, Houses sagged and stank, as if they'd aged a hundred 
Wears in justatew weeks. 

(in Kennedy Street I found Dennis and Beth Kronable cleaning up ber 
mother's howse. Although four feel of water had filled the first floor, the 
wills were rumed up to the ceiling; the insulation had wicked the water high 
above the flood line, dappling the white dovwall with greén and black 
splotches of note 

Dennis and Beth peeled away the drenched drywall, soft as-an overripe 
hanana skin, and pulled out the insulation. They removed mud-caked 
kitchen appliances and bathroom fixtures, hosed down the floors, and shoy 
eled out debrie 

Luckily, they had same help from the Southern Baptist cisaster-relief 
nroeram, which had sent volunteers fom North Carolina to Hardin a few 
weeks earlier. Thev had arrived with a tractor trailer equipped to prepare 
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A fetid gumbo of 
algae, soybeans, and 
rotting cornstalks 

fills houses in Hull, 
Illinois, where a Chi- 
cago Volunteer scoops 


out mud and mildewed 


debris in a stow clean- 
up effort. Despite 
major losses, some 
people will return to 
the town. 

“We wouldn't think 
of moving,” says 
neighbor Jeanie Cox, 
whose husk-draped 
mailbox was one of 
the few structures lef 
undamaged. “This is 
where our history is. 
We just have to hope 
that this will never 
happen again.” 
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hundreds of meals every day, 
civing the local women at the 
conteen & much needed resi 

Beth, 
‘angels from heaven, we call 


l don't know what we'd 
FT 


“Those guvs,” said 
them 
do without ‘em, 

They would probably rely 
on the Red (ross, the Salva- 
tion Army, oar the gaggle of 
rovermment agencies — FEMA, 
the Small Business Acimimistra- 
Hon, the Soil Conservation Ser- 
vice, among others—that had 
come to Hardin offering disas- 
ter relief Washington 
would authorize 5,7 billion dol 
help flood victims 
in the Mickwest. 
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- OME PEOPLE in E:nst 
Hardin would go 
fight back to their 
old homes and re- 
build, wsing what- 
ever assistance they could pet 

For instance, | 
Snyders ata Red Cross disaster- 
assistance center, where he was 





met lsene 


applying for vouchers to buy 
food and clothing. His trailer 
had been wiped out, but he 
planned on moving back to the 
Bottomsas soon as he could tind 
another traver. 

“T've got 46 years in that 
place," be 
square in the eye. “That's home to me. ['m not crazy about moving some- 
where else.” 

Ruth Johnson, also from East Hardin, wasn't certain where she would 
she would never return to ber old howse, 
where she had lived for almost 70-vears with ber husband and four chilttren 

“Even if we have to start broke all over again, we will not go back. That 
" she said. “I will leave it in its watery coffin, and | won't 





said, looking tc 


live but knew one thing for sure 


5 


house is dead 
go back.” 

By the time J caught up with Jeff Lorton again, he looked happier than 
Lhacl seen him all summer. He had just purchased 15 acres of land on the top 
of Rocky Hill, where, high above the floodplain, he planned to build a 
new home. 

We hopped in my car and drove away fromthe river, up asteep road fora 
mile or so. Near the top of the hill we stopped and got out. A bulldozer was 





plowing a path for Jeff's new driveway. 
That's my old place way over there,” he said, pomting through the hase 
to the Bottoms, still underwater. “We'll keep the hogs down there, and 


we'll work down there, but we'll live up here.” 
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He turned and faced the bulldozer, “My driveway will come up this 
way,” he said, tracing the path with a sweep of his arm, “And I'll put the 
new house right here.” We were standing on his future front lawn. “The 
house’ ll be exactly like our old one, except I'l] move the living room so we'll 
have a better view 

That's Jeff's plan, anyway. It all depends on when—and if—his flood 
insurance policy pays off 

if he slucky, then sometime soon a typical summer day with the Lortons 
should look something like this: After Jeff, Sancly, and the boys finish their 


morning chores, they'll drive up Rocky Hill for their big mid 





av meal. CMI 
tothe east, they'll see hills, green with foliage, and farmers riding tractors in 
the ftelds below. Cars will come and go across the Joe Page Bridge, and 
barges will work the [lino River, And thenveritself will be back within its 
banks, muddy and meek and right on course, slipping silently beside the 
floodplain it had briefly reclaimed 

it promises to be a beautiful view—as long as the weather holds a 
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Notional Geographic EXPLORER will air a film on the Wlississippi flood on Sunday 


January 23, at 9 p.m. E’'T on TBS Suqerstatios 
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THAPrEeNeo with terrifving swiftness on a 
Saturday ofternoon. After the wettest 
spring and summer anyone in Des Moines 
could remember, a downpour dumped as 
much as eight inches of rain-in just four 

houre inte the watershed of the alreacty omi- 
nously swollen Raccoon River in northwest- 
tm Towa. The result was far worse than 
anyone had expected, A 27-foot crest af 
water—i5 feet obove flood level—rolled 
through the city on a collision course with the 
equally engorged Des Moines River. 

Watching the news -reperts on television 
irom 4,() milesawayin Bnginnd, my adopted 
home, Dhad a.particular reason for wanting to 
go there. Des Moines is my hometown, 

I arrived on Friday evening, July 16, six 
days after the flood struck, to find o city wear- 
ing the air of a long-standing siege. National 
Guard trocks laden with sandbags rumbled 
through nearly empty streets, Lines of people 
filled water bottles from big plastic tanks and 
collected supplies from a relief center. 

Fleur Drive, the main thoroughfare be- 
tween the airport and downtown, « street | 
had driven along more times than TF could 
count, was barricaded just shart of where its 
four lanes plunge discontertingly into water. 
Bevond the barricades, where normally there 
stoocl two lane parks, there was nothing buta 
Tmile-wide expanse of silvery water, satrreally 
dotted) with stranded tresteps. The modest 
Ruccoon, nornally plodding on its meander- 
ing course half mile from here, had become a 
fierce nnd swift-flowing Amazon. 

I got out of my car and walked to the barri- 
cade, dumbstrick by the sight of a formiliar 
lantiscape so utterly transformed, Water 
lapped at sundbagred businesses along Hell 
Avenue and made an ishand fortress of the 
stately brick waterworks plant, which had 
Bitt Bevo, whodescrnbed his lows childhood in 
his hook The Last Continent, isn frequent contriby- 
torte MATION AL GEOGRAPHIC, In Sepiembarr 1009 
he wrote about Heitain’s hedgerovs 





es 





been knocked out by the flood, making Des 
Motnes the largest U.S. city ever to be entirely 
without running water, 

Aftera minute Lrealized a National Guprcds- 
man poster! at the barricade was- standing 
beside: me, staring thoughtfully at the scene 
before us “You see these things on TV,” he 
remarked at length, to himeaelf as much as to 
me, “but. vou know, it docen't really hit home 
until... well, whtil it hits home.” 

Lknew precierly whut he meant. Fora quar- 
terof a ovllion people herein central “wa, the 
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Creat Flood of "93 hit home with particular 
force. Thourh only a fraction lost their homes 


or businesses, none escaped its discomforting 


aftershocks, and few failed to contribute in 
some way to this remarkable city'sunshakable 
sense of frendliness-and resilience 

This may sound a trifle unhinged, butifyou 
hacdin choose a place for 4 Hood to strike, you 
couldn’ todo better thin Des Moines, Tidon't 
mitan to sugvest that the people of lowa’s capi- 
tal ore particularly deserving of misfortune, 
merely that they handle tt so well, 


Braving strong currents—and claws—Larry 
Katz resoues longtime pal Tom in West Des 
Moines, lowa. “| almost cried,” says Katz, who 
found Tom atop an overturned chair, Relief 
was rare here last July, as swollen rivers shot 
through town. Thousands lost homes, tap 
water, treasures—yet kept their civic pride. 


“Awful as it's been, it's also been oddly 
wonderful, my mother told me when [finally 
reached home. “ [t's made the city into one big 
family,” She was part of the lucky majority 
cafely away from the scattered flood cones, 
though even she had been the beneficiary of 
nnonyimous goodwill. Containers of water had 
begun appearing on her porch every morning, 
left by some silent, thoughtful neighbor. *] 
don teven know who to thank,” she said ina 
tone of small wonder. 

Again and again asl explored Des Moines’s 
ance familiar streets, | found myself cut off 
from childhood haunts by cres of unexpected 
witer. Birdland Park, where my brother and 
I plaved tennis, the wooded railroad tracks 
an mile from omy. childhood home whete my 
fries pnd [used to walk the ruls, Sec Taylor 
Stadium, the ballpark named for the legend- 
ary local sports columnist where | spent con- 
tented evenings on a privileged perch beside 
my sportswriter father in the press box, and a 
dozen other places that lived on in the enelless 
summer of memory—all Were now sulumerger! 
or stranded by the blundering andl expansive 
floodwaters. 

Lerew up in this place and lonew that lowans 
are by nature oncommeanty—I might almost 
say helplessly—fnendly, trusting, and oblis- 
ing. But nothing in 20 vears of living there had 
prepecred me for such a display of their virtues 

Where | had expected to find despair and 
frayed tempers, | found instead almost univer: 
Sal wood hummer. “We've had people from ev 
ery walk of life show up bere offering to help, ~ 


BS 


Mai. Les Morrall, director of a Salvation 
Army emergency reltef center, told me. “ Yes- 
tekday we had» lawver and doctor unloading 
trucks and acistrict judge mopping the floor.” 
We were standing in an 30,000-square-foot 
store that a few days earlier had been unten- 
anted andempty. Now halfofit was filled with 
stacks up to ten feet high of emergency sup. 
nhies of every description donated by compa 
nies pnd tidiviciials from all over the nation. 
“By tomorow we oxpect 
this place to be completely 
filled,” Morrall said 

[ asked my brother, 
Mike, if be could account 
for the dnending -triendli- 
ness of Jowans. Astheoeditor 
ofa pair ot small low news- 





ints, 


naners: the Waverly Dema- 
crat nd Bremer County 


Independent, be bos his fin- 
eer an the pulse of the state 
“lows 


as well Ws anyone 


hne always hod o smiall- 
town ethos." he sad. “All 
those oualities thimt most 


people associate with mural 
life and small communities, 
hike apenness and trust andl 
h Willingness to bend over 
backward to help others, 
pre €till yvaliced here." 

Even victimes with the 
most heart-wrenching 
ries seemed irrepressibls 
upbeat. With the 
water plan! owt of commit 
“aon for 
euch Lene 


ath 
local 
nearly two weeks, 
ting Walor froe emMmel 

fency supply paints became 
part of the daily routine: 
Cine moming. while filling 
an eccentric assortment of 
jules and containers for my 
mother, [fell into eonversa- 
tion with Set, Michael 
National Ciuard, 
tamtain order but—disorderliness berg an 
unknown concept in lowa—wes ‘helping 
people like me fill their containers without 
soaking themselves 


of the Towa 


who wae there ostensibly to 


Smith 


Smith men- 
tioned that he hac been working a: ER VOUS ses 
sandbacrer when he learned that 0 leven 

been breached, and the 


entire! ini nussing, PT Pea nt 


ritikr bie home birec 


iF 


neighborhood was flooding. “We lost pretty 
much cpt oe “My wife and 
[ pati eit ec 1 SOLVE ne Sore ¢ lothes mrcl the 
bikes iit that wns about it.” It gets 

His tother-in-low's howse was flooded 
“Hasn't been a real) good week one 

another,” Smith said laconically, 
adding that he and his wife, Betty, would 
waste no thein applying for flood-relit(assis- 
tine to rebuild their house 


ee Sab 


lk. Leis 
Worse 
out too 


Way amc 





Tt wasn’t just Incas who pitched in. “1 was 
collecting walter,” 
L discovered that the man handing it out was 
from Akron. He'd loaded a truck with bottled 
water and brought it all the way from Ohio— 
all at his Own sepa You begin to feel ike 
. Who wes that masked man?’ 

One of the ate —and worst-—hitof the cthv's 
eeVerm] thousand victims turned out to be & 
person | hed known since junior high school 


ar old friend told me, “sone 


saving 
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Craig Laws was manager of Johnnie's Yet 
(Club, a locally famous, long-established res- 
tourant that suffered the double misfortune of 
brineneerer the Raccoon River thanany other 
huss In iis part of town and tna low-lying 
crea. Laws and asmall army of colleagues-and 
mniencds spel a frantic seven hours trying to 
bent the approaching flood by bolstering a 
flomlwall around the building, but the river 
proved too much for them. 





Not snow, nor heat, nor gloom of night but a 
rain-induced sewer backup stayed delivery of 
come 30,000 pieces of Des Moines mail. “I 
think we bought every clothespin in town,” 
says postal worker Lora Yahnke, who helped 
sort and dry the wet mail in a garage. Such 
jury-rigging kept most city services afloat. 


Riding Chut the Worst of Tres 


“AL 2:20 pom, the water sinrted coming 
over the wall, and we acrambled to higher 
ground,” Laws said. “Twenty minutes later it 
was over All you could see vas the rooftop.” 

li you lack firsthand experience of aflood, tt 
can come as aeheck to discover just what-river 
Witer can do to a stricture. Never having 
dealt with anything more chsastrogs thana 
burst water pipe, | had the decidedly naive 
idea that once the floodwater= receded, most 
rictims would need do little 
more than open their doors 
unl windows to get some air 
circulating, maybe towel up 
a hew puchiles and low: car- 
pelts wind firnitiire out to the 





Wirt to nr 
lt ign't Hike that An tt 
fenshec! river causes fright- 





ful devastation. [t-smashes 
LUTTULOTEe points, 
washes out foundations. As 
oo firial indipiity, it lien wes 
behind a sick, noid cont- 
me of gravish sludge aver 
evorvihing. For dave] wan- 
dered streets where shunned 
noone, smeared with much, 
Pulled: unidentifiable ob 
jects from their houses, 
piled] them by the curb, and 


ry] jCehic 


went back for more 

The smell was stale anil 
Se Wery — Nearly wiry hasan - 
nhle—and it hung benvily 
over whole neighborhoods, 
‘That were streets ! 
had driven or biked slong 
in earlier, more peacelul 
times mude it all the more 
wrenching 

“Vou know what the 
worst thing is?” one victim 


these 


niked a6 she dumped! an 
armioacd of crumbly plas- 
terbourd by the roadside. “Worms. Big, long, 
wrigely night crawlers. They're everywhere 
You pull back ao bedspread ond find: worms 
in Vour bed, and, believe me, that's real 
iscourain. 

All together some 2,100 residences and 350 
businesses in greater Des Moines suffered 
severe flooding, Hut the effects spared no one 
Thousands of workers were puton leave as the 
city wae brought to a halt by the absence of 
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In the ruin of her mother’s home, Patty Savage finds pictures—and solace: “I had Him in 
one hand and Mom in the other, and just feel glad she's alive.” Tyler Smith, ten, squee- 

gees his family's drive, undaunted by a sea of mud “like chocolate pudding.” Says Tyler, 
whese family has moved across town, “I'm looking forward to getting away from water." 


With no water there could be po fire 
cover, and with no fire cover the mayor, John 
“Pat” Dorman, ordered all but essential biis- 
shut. Overnight, [ois 
Moines tonk on the wura o 
weottlel 4 


Wiebe 


nesses ti downtown 
of ie rhs lawn antl 
tay that way for nearly two weelcs. 
rROLLING through the sunny, lifeless 
atrecis Of the coWwntown one after 
wandered into the Kirk 
Tn thie 1950s ry sister 
and | sometimes ased to meet nm 
A dny atthe movies. We 
chece the Kirk worl because ite lobby hoact thie 
most comfortable seats in town. It stil] dues, 
come to that, boton this day there wasn’ tony 
ait on them. The normally busy Kirk- 
wad the silence of wervpl 

‘Rindloftspooky, en'tite” remarked Sarid} 
Coppola-Losh, the manager, paring wisttully 
‘We hol three feet of water in 
“hot the loss of 
business las been much worte,” 

For most, however, the main problem was 
leaning to live without water. Things like 
laundered clothes and long, het show- 
ers became the stuff of direst 

When T heard that Camp Dodge, home of 
the lowa National (urd, 
showers to all comers trom its private water 


rin, 7 


wood! Hutel 


trunt her the pe alter aly 


One to 





pts oc lobby 


mtaits em ptine 1 


the baetornent." she went on, 





[restils 


wes olfering tree 


aie 


supply, I drove out to the camp, cizbt miles 
beyond the city limtts, to have a look—and, | 
quietly hoped, aahewer 

Weve hal 5 000 people pass thercuirh bere 
in less than uineie? Dodie Davies tole! 
me. “The first nieht there 
cars coming op the rod 
of Dreans 

She loggect me in—I| wae visitornumber 547 
that day—and offered me a stnall bar of soap 

wrapped in The male shower roam it 
Camp Dodee proved to he basic Army bar 
—a single open room with o doren 
[ took my plaice gratefulivy onder the 
one unoccipied nose. Itwasn't thosteamtest 
ant shower [haveever had, but oh 
my, alter four hot, sticky summer days in bows 
if was refreshing: 

As Diathered up, the man tecsiie 
the intelligence that the soup we were using 
hed bein donated by a nearty motel “The 
manager thought some people might forget to 
bring theirown. Just wanted to help, | guess.” 

! remarked, the first time, how 
extraordinarily thoughtful everyone im Des 
Vomes 4ecemed to be 

*Vou won't find better,’ 


5 aa b= ¥ | 
switching off his 


* Spat 
Metie Bil 


wos like 


many 


Pick 


paper 


ricks issie 


teres 


Of Ties cleg 


nv olfered 


mot lor 


wereed the man, 
shower anil wiping wiler 
“T rues that’s why we put up 
with all this crazy weather.” U] 


fiom His eves. 
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@ (HE HORIZON Drosdens tor 
Japan's southemmast main 
stand. Onoee considered a 
backwater, Kyushu mow 
hustles for a bigger plece ol 
the Paciic Him s economic 
ple. Reedy tor the future 
the new Fukuoka Dorne 
sports 6 roof that opens like 
s fan. A cheeneader whips 
Go the croved at the open- 


ing Dasebail game 


Japan's 
Southern 


Gateway 


ha Bi 


ae 
pe ee < 1 


= 
i 


es al 


i pen ce 
ap a_i 


7 | _| 


a Se eee 3 i i i i) coe 
Re rSenel hy: eau nr 
T = : ; h, 





a oe tol 
er 


al 


= r =I. : ce amie el 
Hips ane eee 
: it pa aneas SE | IRIN: testes Gey 





By TRACY DAHLEY 
Photographs by MICHAEL S. YAMASHITA 


suetiste soa in Qoquni in celebration of Children’s Day 


® SCHOOLS OF CARP or so/nobor, fy atthe 


the fast in Japan's Golden Week of holidays. That festival spirit is the local response to government 





exhortations for communittes to focus enterprises in a “one village, one product” program 


Chguni features its hot springs in hopes. of igniting 8 tourst bonanza 
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@® TREASURES IN HAND, a family-carries bowls in 
the thatch-roofed village of Sarayame, where 
potters work in astyle called Ontaware. Japan s 
ceramic tradition blossomed in the 1600s when 
naturalized Koreans began producing delicate 
porcelain mace of kaolin clay from Kyushu to 


meat growing domestic and European demand 


twas my first 
attempt at hitch- 
— hikingin20O years, 

and we were getting 

nowhere fast. My partner, 


Tomosuke Noda, and I had haunted the same 
remote strip of highway in the mountains of 
central Kyushu for an hour now. The sun 
was shining hotly. We had counted cdorens of 
cars zipping past, spraying us with gravel but 
coolly ignoring our outstretched thumbs 

Tomesuke, an outdoors writer and my old 
est Japanese friend, was nibbling a blade of 
razor grass and smiling with thinly disguised 
impatience. Then a grinning, wild-haired 
farmer shot by, wageling his hand af ws in 
rejection, and something snapped 

'“Vou're scaring them,” said Tomosuke, 
referring to my 6-foot-7-inch lorelgners 
frame, which loomed over the roadway, “For 
god'ssake, go sit down or something.” 

That hurt. But before 1 could point out that 
Tomosuke, with his pencil-thin, gigolo’s mus 
tache and rukish peaked cap, hardly presented 
a beacon of reassurance to the wary motorist, 
a dusty white hatchback screeched to a stop in 
front of us. “Nottie Rudasai!” shouted the 
young man behind the wheel, “Hop int” 

Yet another crisis in Japanese-American 
relations averted, we gathered up our gear and 
crammed our bodies intothe tiny car, Ina flash 
our savior, Gunji Oshikawa, a 21-year-old 
electronics technician from the nearby city 





New York-based writer TRACY DAHLSYV is 4 former 
fokvo boreau chief of both the Hexhingion Post 
and Newsweek and has reported on Asia for many 
This is bis firet article for the maparine 
Photographer Mikt VYAMASHITA's most recenl 
NATIONAL GCEOGRAPHIC story was on the Mekong 
River (February 1993) 
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of Nobeoka, was flying down the road as it 
twisted and dipped high above the churning 
rapids of the Geokase River, 

Watching the scenery whiz by in psyche- 
delice streaks of green and white, I couldn't 
help but muse at how things had changed since 
Tomesuke and T had passed this way in 1974. 
I had been stuctying Japanese and living in 
Tokyo, when Tomosuke, « Kyushu native, 
offered to show me around this southernmost 
of Japan's four main islands, with its active 
Volcanoes, its long, shimmering coastlines, 
and a people so passionately hospitable that, 





on one occasion, we were forced to flee o 
creaky old farmhouse at daybreak, having 
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been taken into unofficial custody by an eccen- 
tric group of young fanmers. Now, two dec- 
ndes later, it seemed people couldn't care less 

“Everybody's in a bie hurry these days," 
saidl Gunji, natty in a crisp pin-striped shirt 
and French necktie. He was himself hurrying 
back to his head office; 30 miles away. There 
he would grab afresh stack of work orders-and 
relurn to the hills, where, as in expertin outtit: 
ting banks with the bitest in computerized tell 
er machines, his services were in big demanal. 

“The smallest bank branch in the tiniest 
Lown is going on-line,” Gunji told ws, Just 
then, we rounded a hairpin curve and swerved 
bo Miss @ cement truck, and the loose circuit 





Kyushu: Japan's Southern Gateway 


boards beside me on the backseat danced wild- 
ly, sending up little clouds of dust 

Even as we drove, Kyushu was merging 
with the great data superhighways, endless 
loops of fiber-optic cable that have now begun 
to link Japan's major cities anc the world 
beyond, These electronic arteries not anly 
would bring fancy financial services to this 
area—once so poor it was called Nipper no 
Chrhetio, the Tibet of Japan = would na 
doubt one day confront farmers with the bless- 
ings of electronic shopping and 500 cable chan- 
nels as wel] 

“SAtaytvaren!” marveled Gunji. “It bogples 


the mind!” 


vt 






Paciht 
Ocor 


] L 
2 1 tua Leg ii ral 


= I 


East gee 
Kyushu .. 
Growing hub | 
of Pacific trade 


Long overshadowed by its big 
brother island to the north, 
Kyushu strives to lure high-tech 
industry from Honshu as well as 
foreign countries. It promotes the 
proximity of its harbors and air- 
ports to markets in South Korea, 
China, and Southeast Asia. 


etitl 


Indeed it did. During the four 
weeks I spent in Kyushu, I was 
surprised to find people like Gunjiall 
over the island, throwing themselves 
at the future —determined to make up 
for lost time. Historically, the rest of 
the country has tended te view Kyushu, 
which accounts for a tenth of Japan's land 
area and population, as a place apart—a sort 
of squat, volcanic exclamation point on 
Japran’sistand tail — and inhabited by a people 
by nature fiery and rebellinius., 

That image grew in 1877 when Kyushu's 
preatest hero, the samurai-statesman Saigo 
Takamori, led a bloody rebellion against the 
national government he had helped create 
only a decade earlier. His goa) was to prevent 
too much of the country’s power and wealth 
from accumulating in its new capital, Tokyo, 
His flamboyant failure to do so would oblige 
generations of Kyushuans to leave home 


to chase their dreams of high-paying jobs 
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OITA Prefecture 
© Built-up area 
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erupted since 4.0. Bt 
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and glamorous 
lifestyles in. the 
great commercial 
centers up north. 
Kyushuans  tociay 
have embarked on yet 
another ambitious quest: 
to leapfrog the decades of 
second-class citizenship by creat- 
ing a “silicon island” —and Kyushu is already 
blooming with futuristic research laboratories 
and factories where armies of industrial robots 
produce such high-tech fare as computers, 
cars, memory chips, and cistase-fighting 
monoclonal antibodies. 

Whether they will ultimately succeed where 
Saige failed, nobody yet knows. But Kyushu 
now produces 40 percent of Japan's integrated 
circuits—a tenth of the world's market. In the 
past decade hundreds of corporations, Japa- 
nese and foreign, have set up factories here, 
tapping the tsland's reservoir of cheap land 
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@ PLASTIC TUNNELS act a5 greenhouses for sweet potatoes and other crops growing below Mount 


roduce, The nation places a praemivm on Ryushu's 


MOUNTAINOUS, Japan supports 1274 


in-an Srea smaller than California. 





and well-educated workersand counting on its 
raat: to the rising economies of Asia to 
pull them into new global markets. 

“Tokyo has always been our magnet,” a 
leacling iocal politician told me, but mow the 
Che Cold Warover 
Teneurial energies are 
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Lsuaneione Prevince in southern (hina, fo! 


growth rate of nearly 70 
nignest in the 
Fukuoka. a hon 


i clese Lo 


example, haste! a 
mercent in 19927, ane of the 
worlel, Boa 
drecl minutes by ai 
Pusan 
Shanghai (85 mimutes) 
“Why eo through Tokvo any morer’ asked 
the politician 
Bide, i¢ freshest ideas for dealing with 
the rest afihe word ing relaxed, open manner, 
re icine ot coming from reserved, 


but from the south, where, be 


Wushu & larrest city 
LokWo, 


[40 minutes), Seoul (65 minutes), and 


Were 1 
cautious Tokyo 
said, ~ We've jot that frontier spirit! 
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SAW EVIDENCE Smirit at work fi 
Fukuoka. Tramping its-br ad, | leafy bou- 


sunday with Hide 


ot tl Lat 


lewards one rain 

4 akAVMA, an old frie! nd who was dices me 

with my badly corroded Japanese, we came 

ace-to-fai e with the notorious Aam 
the Seagull gang, 

ne 


ts of fie 
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whispered our guide, 
LAKinOn Kalo, pointing to a engl 


thes are 


of te renagers standin fon Bsereete orner introns 


of Wibst Donut. They were dressed in the 


latest “prunge” fashions from the United 
States—the boys in strategically ripped blue 
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Akinori ex] i that these voung “reb- 


ele” got their name from the Seagull Express, 
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® VEILS OF STEAM drift over Bappu, Japan's most famous —or infamous —hot-eprings resort founsis 


flock here for the onsen (spas), sand baths, and steaming mud pools. Some love Bappu; sar 
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a glimpse of the big-city,” with its 1.3 million 
people, video-game parlors, and cavernous 
discos, and for the chance to cruise its boister- 
ous student quarter, Chyafuéo-dort— Street of 
Disrespectful Sons and Daughters. 

As we epproached, the Gulls scattered at the 
sight of Akinori in his bhie, police-style- wind- 
breaker, and we had to chuckle. Freshly laun- 
dered, the teenagers looked about as unruly as 
a group of middle-aged insurance agents wait- 
ing for a bus. 

Still, the Gulls are an important symbol of a 
gradual shift in Japan's center of gravity. 
Fukuoka, a booming commercial center, 1s 
now exerting a powerful cultural magnetism 
too, “We're a fashionable, international! 
city!" declared 18-year-old Chikara Kawagu- 
chi when Hideko nabbed him on the steps of 
the Maria Club, a gaudy, gold-leaf dance 
pavilion that was preparing for an event mys- 
teriously billed as Body Conscious Night. 

Chikara well understood how Tokyo had 
once bedarzled his parents in the dark ages 
that had been their youth. “But nobody feels 
that way any more,” he assured me. 

Yet in some respects, creating a new cul- 
tural identity has meant recapturing an older 
one. By the seventh century Fukuoka was a 
model free-market enclave, welcoming trad- 
ers and envoys from China and Korea. The 
glories of Japan's ancient traditions—its pot- 
tery techniques, Buddhist statuary, and (hi- 
nese letters —all flowed through here on their 
way from their places of origin on the Asian 
continent. 

“While the rest of Japan was turning away 
foreigners,” Atsuko Kato, Fukuoka's spirited 
deputy mayor, told me when I visited her 
at city hall, “we acter! as its window on 
the world." 

But what the Japanese call koxwsaika— in- 
ternationalization—demanded sacrifice, Dr. 
Kato sail, even if, in her opinion, few Japa- 
nese really wanted to break with their cozy, 
homogeneous ways. “Not that we here in 
Kyushu know exactly how to proceed either,” 
she said, “but-you can’t shut the door on for- 
eigners if you want to be international, now 
can your” 

Hustling ever forward, Kyushu has stum- 
bled badly at times: Following World War II 
the Chisso Corporation made a bid to turn the 
sleepy fishing port of Minamata into a world- 
class producer of chemical products. In the 
process, a photographer Mike Vamashita 
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sadly recounted, the company dumped large 
quantities of methylmercury into the bay, 


poisoning millions of fish and thousands of 


humans and creating an unmitigated environ- 
mental calamity. 

But Minamata wusn'talone. In Kitakyushu 
one afternoon a city official showed mea jar 
filled with a brown-green sludge that remind- 
ed me of the oozings | had once seen my father 
produce from the crankcase of our troubled 
1957 Plymouth, The water in our bay looked 
like this in 1970," hé told me. "That's why the 
newspapers callecl it the Sea of Death.” 

Until then Kitakyushu had been one of mod- 
erm Japan's liveliest workshops, the site of its 
first Western-style steel mill in 1901, and 
proud of its slogan “Kemurt wa hanet mo shir- 
witi— Smoke is the symbol of prosperity" 

When the «moke congealed into a “rain- 
bow dust” that laced the sky with @ kaletdo- 
scopic toxic haze, city officials adopted a new 
symbol: the steam shovel. Yard by yard the 
giant clamshell diggers chewed away at the 
sludge lining the bottom af Dokai Bay until, by 
the late 19805, the fish had returned — this time 
healthy and with all fins intact—and it was 
declared one of the cleanest industrial water- 
ways in Japan. Now the city is known for its 
nonpolluting industries. 


FOUND the employees of Toto Ltd., one of 

the world's largest producers of toilets, 

hard at work perfecting their own vision 
of the future when I visited the company's 
massive Kitakyushu plant. Standing on the 
factory floor, | watched in awe os indus- 
trial robots spritzed long lines of freshly mold- 
ec] commodes with pastel glazes before they 
marched stolidly into the glowing red jaws of a 
giant furnace to be fire-hardened. All this ac- 
tivity, spokeswoman Yoko Okamoto told me, 
was aimed at a simple goal: to make life more 
comfortable and environmentally correct. 

The centerpiece was the company's hot- 
selling toilet-bidet, the controls of which re- 
zcemble a small electronic keyboard -and, 
thanks to a microcomputer buried inside, offer 
an array of jetsand sprays—all using no more 
water than an ordinary toilet. 

Company researchers had also discovered 
the alarming fact, said Ms. Okamoto, “that 
women flush the toilet repeatedly to cover 
up unladylike noises,” She added, quite seri- 
ously, that “this excessive use of water 
has become a big problem.” Environmental 
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Mount Unzen in 1997 clob- 
bered the home of Furmimon 
Honda in Shirabera with 
rocks and hot.ash, then 
ewentiped it with mud when 
rains washed down the yvoter- 
no's ash-tovered slopes. 
Hondas treacs a floor of 
dned mud while revisiting the 
NOUSS, Since razed, Itsat more 
than a hundred yards fram 
the Mizunashi (No Water) 
River, a seasonally dry river- 
bed that wae widensad and 
paved to Tunnel mudslides 
into Shimabara Bay Scores of 
Homes Were lost when mud 
breached the channel's con- 


crete tvralls, 


@ ELBOW ROOM for a crowded nation, Aso-Kuju 


National Park entertains riders in tha Aso cal- 
dera; measuring 11 by 16 miles, Inhabited 
before the park was created, the caldera cradles 
towne, Villages, and extensive farmland. Roads 


end raihweve serve more than 90.000 residents. 


disaster looming, Tote engineers devised the 
Sound Princess, a convenience that employs 
state-of-the-art electronics to simulate a loud 
flushing sound at the touch of wu button — with 
out using a single drop of water 


YUSHU'S MARCH TO-THE FUTURE has 
bestirred more serious trepidations 
too, This was the case in Sasebo, a 
normally tranquil city of 250,000 people that 
has served as a United States Navy facility 
since the endl of World War I. Six months 
before | arrived, an American sailor, racio- 
man Allen BR, Schindler, was beaten to death 
in a public toilet by 
because, it woe alleged, he was homosexum 

Yet the murder, which had grabbed head- 
lines in the U.5&., 
natrons [ met one evening at Tadashi Ecia’s 
sushi bar ae much as endasa— the dizzying nse 
in the ven’s value—vwhich has meant Amett- 
can sailors, paicin eroded dollars, were spend- 
ing less and less im local shops, bars, and 
restaurants 

Things were different during the Korean 
War. 5++year-old Eda-san Vou 
could hear the big guns booming over there in 
Korea—they were that close,” he remem- 
hered, as he jabbed his gleaming sushi knife 
toward the far wall, “Qur économy was 
hooming too. Half the people on the streets 
were Americans, throwing money around, 
and the town was noisy and Tull of life.“ 

But the world had changed, and now the 
dangers (hat had once excused a foreign navy 





two of his Shipmates 


didn’t worry the regular 


bole me 


occupying primé real estate seemed far Iss 
compelling 

The Cold War might well be over, UU. 5 
base commander Frank. “Ty” 
acknowledged when I talked with him at his 
ollice overlooking the turquoise waters of 
Saseho Harbor, “tut the world is not a safer 
place.” There is still North Korean belliger- 
ence to denl with, for example, mcluding the 
disturbing evidence that Pyongyang & trying 
to build nuclear bombs 
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“Our ships in Japan can get to potential hot 
spots in the Indian Ocean and the Middle Bast 
much faster than ships from San Diego can,” 
said Captain Giesemann. “We've jot to be 
prepared.” 

That sounded prudent, but the crowed atthe 
sushi bar shook their heads in disagreemen| 
To them, said one man, it boiled) down to a 
matter of cold, hard economics: “We simplh 
can't make a living off the gaijin [foreigners] 
any more,” 

Japan has sunk into its deepest economic 
recession Since the war. But that didn’t stop 
doting mothers and fathers from throwing 
open their wallets the day I visited Hus Ten 


Nahwonua Geagraphic, January [O04 
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Bosch, areproduction of a 17th-century Dutch 
city north of Nagasaki and one of Kyushu's 
newest and most technologically advance 
tourist attractions 

ltwasspring break forthe kids, and families 
were tramping the theme park's brick lanes, 
inspecting its four miles of canals and its archi- 
tectural clone ofa Dutch royal palace— built 
with ten million bricks imported from the 
Netherlands. 

[ joined two hundred or so visitors inside a 
computer-driven cliorama, one of the park’s 
nine interactive media shows. We watched a 
vindlent ramstorm lash an old Flemish 
Village and cowered os simulated lightning 
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flashed and thunder rolled and were whipped 
by enouyh spray from rising tides and bursting 
dikes that I suspected the wily engineers from 
Toto Ltd, were somehow involved. 

Things Dutch began flooding into Japan 
late in the loth century and continued coming 
even after its feudal rulers closed the country 
to foreigners in the early 1600s. For the next 
two centumes, Dutch traders were confined to 
Dejima in Nagasaki Harbor, which remained 
Japan's only opening to the West. 

Now Huis Ten Bosch—house in the 
woods—has become an important vantage 
point for people like Noboru and Manami 
Suzuki, because it was there that they were 
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their "We thought 
Mobork tole me, 
We Wanter to rc out Fl night with 
becoming crime statistics a1 
with a foreign language.” 
That very urge to taste t 
glamour without any of its inevitable mess or 
canger is what worrtes Nagasaki Mayor Hite 
shi Viotoshima. In 1945 Nagasaki became the 


seOOnd city 
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having to ces! 





i? wider world's 


in history to be hit by an atomic 
bomb. Vet today, Motoshima believes, the 
Japanese have lost sight of the events that led 
to that tragedy, and such myopia could hinder 
them as they try to mesh with a rapidly chang- 
Ing world 

In 1988 Motoshima, a gregarious man with 
an Imps 
by publicly suggesting that the late Emperor 
Hirehito bore responsibility for wartime deci- 
sions that sent millions of soldiers to conquer 
Asio in his name. For his darme, Motoshima 
was shotin the back by arnght-wing extremist 





1 erin, broke a long-standing taboo 


‘The Japanese, ' “have to realize 


they are not yet truly international people,” 


he tole te, 
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also the source to which many Kyu- 

shusans attribute ther native feisti- 
Bult 

and percolates with countless 

ons¢n— hol springs—whose waters are fired 

Magma anc 


whose steamy spas have for decades: lured 


’s oldest tourist attraction is 
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by giant subterranean flows 
workaholic [apanese in peed of a soothing tub 
Or ad romantic interluck 
¥et nobody has ever devised a more inge 

nious method of making the waters pay than 
Ryu Hirasawa. Deep in the mountains of 
Chita Prefecture, Hirasawa-san presides overa 
clutch of concrete ponds where he wees the hot 
Water to speed up the natura 





aFing Precesses 
of thousands of swppem, or snapping turtles 
All this for the benefit of 


Tokyo whe e@agert 


CONnOKSeUTS in 


pay 48 much as 7,500 
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Yen roughly S75 —tor the chance to dine on 
the delicate 

[ found NMir.Hiraseawa, aoon 
thick cvEeEe 
pace of a rubberized white apron, 
amid a pile of handwoven baskets containing 
POTLies crip 
He told me tt took mother nature three 
‘Ido itin 


Wut man wilh 





asses who was tucked into the cara- 
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SOLE TY Size fol 


thelr one-way 
north 
Wears to grow a turtle to aculthood 
one, be sail proud, 

His snappers would normally hibernate ns 
long as our months ayear, “ Keep the water at 


“pune? turtles forget 


‘°C [88°F |." he said, 
about sleening altogether and eal anything 
that’s put in front of them.” 

What's t 
ties? l asked 

“They die,” he said ¢gnmily, Natural hot 
springs are extremely volatile, he explained, 
ind despite every effort to contral the tempera 
ture, it can spike without warning, “You can 





i tourhest thing about raising tur- 


Imagine wheal happens then,” Mr. Hirasawa 
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@ THE APING OF AMERICA can be found along almost any roadway. In Kago- 
shima Prefecture a glowernng Halhwwvood icon houses a parlor devoted te 
pacHnike, &danme.-akin to pinball that pays off in srall.stee! balls. These are 
redeemed for prizes such as lighter fints, bottles of soy sauce, jewelry, and 


T-shirts, which are often traded back for cash at off-site exchange booths 


Equally ganish ts a street in suburban Fukuoka, a corridor that, for chaotic 


Ceveopment, outdoes even the jumbled commercial strips of the US 





turtle stew 


‘reconsidered going back to dome 


said. shrugving: “Instant onabe” 


bel eur he cyt 


Whetever il Was he CHU 


before be had gazed 
with turtles? “] 
used todrivedtruck, be said, smiling wryly 
Besides 


Ine turties to be considered, “like being peer me 





into nis iuture and seen it filles 
there wes (the sheer romance of ras 


something brand new 
Ryushu's most enduring challenge is what 
the Japanese call fos%o 


large percentage of the island's high school 


or depopulation, A 





fracduates Sih lenny e Tne native oWwnsand Y Le 


lawes for work or school off the island. Vet the 
1,400 inhabitants of Oyama, a tiny farming 
Chita Frefecture’s outback, have 


Invented & formula that helps the pitchfork 


village tn 


and the microchip coexist 

Exhibit AisOVT, acable-television station 
occupying an electronic bunker in the base 
ment of the town office. As | entered the stu 
dio, [traded MM SUTeer ghoes for the customary 


Japanese shippers, which barely covered the 








® GHOSTLY FORMS of vessels called vitase Sune haunt Yatsushiro Sea on @ misty day a6 they trawl 
for prawns, crabs, and small fish. Introduced centuries ago, utase bune are now all bul extinct, 


Only three dozen familias still sail the 60-foot craft, designed to drag nets to leeward as they 
ride the prevailing northerly breezes. To add income, fishermen offer ncdes to tounsts- 
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tins of my size 15 feet. I ste 


stepped into a narrow 


control room where wall monitors flickered! 


condescending images the Tokvo-cdominated 

Jia use in their portrayal of life 1 
with the familiar images of CNN Internation the | 
al's Headline News and professional basket Chama first made heaclines in the 
ball and baseball games from the U.S: Then 960s byvdetving Tokyo's 
there was something that looked suspicious 


like school commencement exercises 
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immed at boosting rice production. Villagers 
dug up their paddy fields and embarked ona 
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EVeTUNE tions subsidized by the village cooperative 
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local self-esteem by combating the bleak, E 


Kazumi Koda told me. First, it anti fpated 
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@® CRIES OF KAMP4/!—Cheers! —rise fram fisher- 


men toasting their first big catch of the season 
1/0 vellowtall netted off the island of Fukwe Jima 
Fishing and farming are increasingly shunned by 
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village is feeling the bite of the dreaded kasn 
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the big cities, “They are heginning to resent 
the intrusion of the community into ever 
- | : Loe pyar ' ril: af Iz = 
aspect OF LOEIT tVes, é@xplaine ODE Et 


What they want now,” he added, “isto have 





lives of their own—not as members of a group 


but as individuals 


WAS REMINDED of this Vearning for mori 
inividiuaistic Hfestvles when | arrived 
m Alumameto, home of one of Janan 


Famed “technopois centers for research and 


development, six of which haw sprouted in 
LF 1 rT a os a 
RYUSOU in the past decade. [here | met Takan 
F i T e 
Higashimachi, Bh SEMniOr Tesea¢&i her eal tre Ce] 
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example of what KRyushuans refer to as “U 


turn” persons—the growing number of young 


LED & ape lier] ele ctromics chvision arcl a TO! 


and middic-aged professionals who eschew 
the hagher salaries and prestige of jobs in 
lokyo and Osaka for a chance to return to the 
nore telaxed wavs of their native island 
Vir. Higashimarchi, ashy, bespectacled man 
[i 4/, ushered me inte a room, quiet as ‘aA 
library, where, | was told, the industry of 
LoMmorrow was taking shape 


Chere were no thundering fortes or churn 





Ing sprockets—only ahall doven men in ove! 
ells wh i ippeared to betightine off the Ly 
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people that if thev stayed on the farm and = ele squirt 
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Chasing such dreams, the villagers made result of computer-aided engineering, he told 
INeITs one of the Most PRS rOLWS Ham le’s 1m el Me, W hich makes it possi h G@ tor nearly any 
ipa ANG WMS PIred rid Hifwewr— local revi- thing the human mind can in wine to he 
talization—programs all over Kyushu “but” on a computer screen without having 

Yet Oyvama’s communal successes hat bib Eee [or Sit ally COnSITUCteE Mrs 


broaucot home a new trony. Once again the Mr. Hirashimachi spent 12 years in the rat 


race up north working for a giant electronics 
firm. Back home in Kumamoto, amid the 
greenery and the silence, he said, 
think your own thoughts” —critical to the 
Future of Japanese industry as 


information-intensive functions replace man 


DU ca 


CVEF More 


ufacturing muscle 


UMAMOTO HAS one of the larcest 
populations of hundred-year-olds 
in Japan, a nation that prides itself 
on having the world's longest life spans— 8&2 
for women, on average, 76 formen. The locals 
attribute this to hard work, 
including plenty of fresh vegetables, and mon: 
kosu—dialect for a state of mind hovering 
somewhere between the merely stubborn and 
the devoutly cantankerous 

In the spirit of mokkosu, older Kyushu 
ans gripe that encroaching urbanization has 
rohhed life of its color antl snap. L raised 


the sue with Voshihiro Noda, a 67-year-old 








healthy chets 


110) 





with a head of wispy white hair anda laconic 
erin, when we were seated on the veranda 
of his farmhottse just north of Kumamato 

“ Life i¢ more comfortable than when [ was 
growing up,” he said, as we watched the sun 
dip behind the emerald hills that bordered 





its 
er 
rice fielels 


bac people have hecome so boring! 


But he added mischievously: “Too 


“Our village has a bir electronics plant here 
now employing 1,200 people,” he explained 
“Golf courses are popping up, and we've got 
plenty of tax money rolling in, But some 
thing’s missing. The young people stumble 
around with a dazed look on their faces.” The 
old folks, whose stories of village life were once 
the riveting source of entertainment and wis- 
dom, can't compete with MTV. 

When Voshihiro was a boy, he sat in the 
charcoal brazier's glow and listened to tales of 


KRyushu's mighty warriors. Back then ther 


were people who remembered actually seeing 
sjjuat, bullet-shaped Saigo Takamori and his 
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Kikuchi River for its last 


rebel army, 
on the banks of Lhe 
ll-fated charge on Kumamoto laste, then a 


niitional army stronghold 

Nowadays, the old folks watch game shows 
on TV. What good is long life, asks Yoshihiro, 
ifitencs in loneliness and boredom? 

Yoshihiro offered to show me Kikusui's 
nursing home, down the hill from his farm 
[his was despite an unfortunate incident thal 
had marred his last visit there, An amateur 
entomoingist, Yoshihiro was collecting fire- 
fies from bushes near the 
when he was mistaken by ladv residents for 

mosokt, night had 
erupted in shouts and finger-pointing 

“Are you sure it was a mistake?” asked he 
younger brother my hitchhiking 
partner, who had guided me to KRikwsui. 

Yoshihira guffawed. “Who in hls right 
mind would want to peep a rest home?’ 

In spite of the mix-up, director Kunio [keca 
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7 yen weld bodies of the Mark || hardtop, 
new plant in Fukuoka Prefecture, 


Along with Japan's industrial marvels are sorrows left by ignorance and 
shorntsghtedness. During tha 19306 a chemical plant began dumping lethal 
methylmercury into Minamata Bay The eating of contaminated fish bed to 
deaths and birth defects, At Vietaui-en Hospital, built expressly forthe 


victims, Kazumichi Hannaga, 27, indulges his passion for photography 





showing us the premises, 
hich bh resembled a tasteful country inn, He 


‘reetec! us Warmly, : 


then introduced us to Kayo Sakamoto, who, at 
103, was its oldest resident 

“So that's what an American looks like,” 
ahe said, Selighte diy, when I ducked my head 
to walk through the door. “You know, 
never seen one of f those before.” 

l knew from Mr. Ikeda that the waiting list 
for thas somata home was a long one but was 


[ve 


Amazed to learn that Mrs. Sakamoto had been 
Before that, she had 
spent herdays weeding the vegetable patch on 
her son's farm. “I used to carry 60 kiles [132 
pounds) of rice on my back! I drink sake ever 
nieht, “Then I sing 
the karaoke 

I shook her hand for as she 
instructed, and then caught sight of Yoshi- 
hiro, who was gazing out the window at his 
aclinee ni fields, scratching his head and smil- 
Ing. Heappeared to have changes 


there just six months 
' She added vigorously 
good luck, 
1 hess views on 
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@® MASSAGED INTO INEFFABLE BLISS, a hotel patron in Kagoshima finds solace in a bath sanctified 
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work ethic. A nationvwite campaign to reduce the hours spent on the job and in school propels 


a rush to build thenve parks, golf courses, ancl indoor ski stopes for a thriving lsisure industry 





® MOUNT FU! OF A VLAN ealied Konishixi, 580 
pounds of him, clowns around before catching 
a ferry for a. sumo exhibition in tiny Arikawa 
As football is to Texas, sumo is to Kyushu, 4 
traditional breading ground for practitioners 


of the waichy popular natonal sport 


that workmen were painting brown. “Onh 
the coconuts are real,” he said proudly. The 
air temperature, | was informed, was & con- 
stant 86°F, the water 82°. [ thought of Mr 
Hirasawa and his turtles 

“The Japanese will love this,” said ‘Lomeo- 
suke with a cool eve. Although it is less than 
half a mile to the real ocean, today s parents 
consider the surf too risky for their chilcren 
Phe nation has become captive to its mania for 
careful programming, he beheves. “We now 
preter things that are safe and predictabie, and 
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INALLY WE REACHED Kagoshima, 


Tomosiuke aclopled hometown, and 


[ hevan to worneler if he hadn't cone a 





little soft himself. His residence was elegant 
with the exception of hts pet duck, Akio, who 
inhabited the tub room, making human 
NY RIEne Impossible The flat bespoke a life 
stvle more commonly associated with Califor- 
mii dreaming than the guage: feya, or rabbi 
hutches, that Tomosuke had occupied all the 
vears 1 had known him 
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mort, Where, in 1877, the old warrior had slit 
his beliv in ritual suicide rather than surrender 
to Tokyo's hated minions, Fram the balcony I 
could see the blue sweep of the bay, where a events already seemed clear enough. “The big 
fleet of eight-manshellsfrom Kagoshima Uni- gap that’s separated the people from the pro- 
Wersity raced over the cresting weaves, shout- fessronal politicians 15 narrowing, Said Koj 
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ing as they went, while in the background WHKMINUPA, & respe tect local journalist, while 





volcanic Sakurajima jlowerecd and belehed [ cat sipping tea with him at his office 
lhanks to the latest corruption scancal to LITainary CIES Were finally demanding a 
rock the country's ruling Liberal Democratic say in the issue= that affecterl] their lives 
Party, Japan's usually staid politcal world Why they were obliged to pay some of the 
was itself churning with new fire. Inonlyafew industrialized’ world’s highest prices for gro 
weeks angry voters would unceremoniously ceries, for example, or to live in some of it 
putanendto 38 vearsof LDPruleandopenthe tawdriest housing 
premiership to Morihiro Hosokawa, an ener Dertgulating and decentralizing, Japan 
vetic, reform-minded politician from one of might finally succetad in prying open its 
Rvushu's oldest samura families clam-like economy—to the benefit of both 
Viewed from Kyushu, the direction of Japanese consumers and chronically irritated 
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Japanese patience was wearing thin with that 
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‘People WAN a new Sense Of ldentity, Smid 


BOT] based on the quality of life and the 


place they call home.” For an example of the 
new pluralism, Koji volunteered, suy 


aerin, “Look at Mr 
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who was dressed in an ancient 
T-shirt bulging with the unmistakable con 
Lours of nmoddle ace, as a symbol 
| had to 

quirky thiumph of personal predilection over 
the 1 


rirure 


acimit that he cid represent a sort of 
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mace the mistake of saving so 
Tomosuke smiled smugly, After all, it had 
nly taken me 20 years to figure out what he 
and every other Kyushuan had al 
ns gospel: Garven their 
where the people 
might eventiiadly bead themselves 


und the rest of Japan as well a 





A rowdy crowd of macaws spatters their brilliance on 
a clay riverbank in a Peruvian rain forest. Why 
they congregate daily to eat clay by the footful is still 
a question. Study of these smart, long-lived birds 
brings the promise of knowledge that may help protect 
them for—and from—their admirers. 





by CHARLES A. MUNN 
Photographs by FRANS LANTING 
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r-month-old fledgling scarlet 





In one flash a fot 
macaw learns to fly on wings that span 


nost three feet, Native to the Americas, macaws 


[ 


have been coveted by collectors since Spanish 


and Portuguese explorers took specimens 
} 
back to Europe in the early 1500s, 
WY YP Pes the morning su han three feet from head to tail 
TT isthe Amazon tri The slightly slimmer scarlet 
iy line in southeastern wtinfurls darker tlie 
ie § Peru and strikes a ies With Lint vellow 
| ¢ray-pink clay bank on wulders. “The blue-and-yellow 
| z = 
S © the wooer Tambopata rn ew flash thers mort 
may le of The work 5 mo0451 turquoise and gold. All thre: 
zing wildlife gathering Lak ee et done ae Chee be 
MeArine il MAbous fie i| j hal hi ist f Val thi firs? 
The steep bank has become a oowertul bites in the bird world 
pulsing, 130-foot-high palette of MaCaWws Stem to m Tor Lite 
red, blue, low, aed ereet Oo moast arri the Lees 7 
more than 4 thousand parrot pairs, Some are shepherding off- 
i 1A i cho i [i nes ol FE I Ii | enils Lr pH if 
grab a beakful of clay, a vital fectly capable of biting off then 
but mysterious part of their che own clay, Out the uli 
More thas Pen Parrot spe- Bleating relentlessly at thei 
es will wieit the we fal parent th munlly get theit 
throughout the da’ it th Way, and the oacult Fureitat 
minimernineg crush belongs to Chay inte their mouti ‘ELIT per 
the mants of the parrot world ing them as tl have since th 
the macay lay they hatch 
Hidden in & blind & hundred Only a third of the macaw 
feet away, l watch the congreega- can get on the lick al a time 
tion, Flying in on wine roval About every half minute the 
bali ith a hint of green. thi rotation changes, ane those 
HiskY red-and-¢reen no Ly hrieking tor their turn fron 
the largest, weichineg thre surrounding trees ened vini 
Hotmds andl MRS rIng mor irce forward. The air reels 
with colot 
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TWINING CHANNELS of the Tambopata River bring water from the Peruvian Andes to rain forest at the edge of 
the Amazon basin. Mostly ontouched ty the development that has scarred neighboring areas, 50,000 square 
miles here shelter an especially diverse aroup of plants and animals, including eight species of macaws., 


assault it with their loudest 
cries, and the eagle quickly flies 
away. I came to appreciate the 
close-range power of that ulti- 
mate macaw shrick early on in 
my ten years of studying these 
extraordinary birds. A trampet 
blown Straight inte your cor 
would not feel worse: 


HE FIRST MACAW clay lick 
A Dever saw was 150 miles 
northwest of the Tambe- 
| pata ick, in Manu Na- 
~. tional Park, where | was 
restarching small forest birds, 
Other biologists and T assumed 
that ttwas the only macaw lick 
in the world. That*s how little 
was known in 1984 when I 
began the first study af macaws 
m the wild for the New York 
Zoological Society, now called 
NY ZS/The Wildlife Conserva- 
tion Society. 


Moacows: Winged Rombows 


Today we have counted 12 
major licks in southeastern Peru 
and heard reliable reports from 
the region's native people of 15 
others. There are likely dozens 
more:on nverbanks in the mac- 
cessible reaches of this forest — 
arguahly the most biologically 
diverse anc intact rain forest in 
the Amazon, and in the world, 

Sixteen species of macaws 
inhabit tropical forests from 
central Mexico to northern 
Argentina, distinguished among 
the world's $40 parrot species 
by their long tails and huge 
beaks: Eight are considered 
large; the others weigh a pound 
or less. Nine are endangered or 
threatened, and Spix's macaw 
of Brazil may soon be extinct in 
the wild. Macaws' intelligence 
ranks them among birds as 
chimpanzees rank among apes, 

Fight species of macaw 


remain abundant in-southeast- 
erm Peru. But when I began 
to study the region's three 
largest —the red-and-gzreen, 
the scarlet, and the blue-and- 
yellow —the birds and their for- 
est were facing some of the 
pressures that have imperiled 
Mmicaw species elsewhere. 
Fortunately, export of rain 
forest birds (outlawed by Peru 
in 1973) had not been a problem 
in this wilderness east of the 
Andes —it was simply too re- 
mote. But the 400) Machiguenga 
Indians in Manu National Park 
would occasionally shoot 
macaws for their tough, stringy 
meat if a day's hunt for spider 
monkeys and tapir had failed. 
Also gold miners were pushing 
into tributaries of the Tambo- 
pata River. And that region's 
virgin stands of timber were 
luring commercial harvesters. 
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Macaw 


bunchious, always personable 
it becoming Peru's rain forest 
imbassaders 
MW THE MAP Manu Nation 
Park lies less than a hun 
dred moles north af the 
ancient Inca capital of 
[ LEFee Wiitl a | Lon 
acres, the Connecticut-size 
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iraits enabies 
author Charles Munn and his wife, 
Mariana, io ident ty ilvicual 
red-and-greens that visit a mearby 
clay lick on the Manu Biver (above } 
‘Lines of face feathers are as 
nique as fingerprints, Charles 
explains. With this knowledge of th 


OCA Macaw comumanity, the Manns 





can build a picture of each bird's 
habits and interactions throughout 


fhe four decades of its life 





work began is 12 winding miles 
from the Cocha Cashu station 
up the 200-vard-wide Many 
River. Near the lick we cleared 
ground for the Machiguengi 
Ccollpa Biological Station 

A thovsand-souare-fiot mised 
wooden platform with a palm- 
as Kitchen, 
ond work area 


al 


thatch roof serve: 
CLIP Poon 
There are selciom more than a 
doren scientists and assistants in 
Camp at any one time. We sieep 
on the ground in tents with win- 
dow mesh fine enough to keey 
out the tiniest insects, We stock 
the station each May, at the end 


Poe z 
WW loarling 


Of Lhe Pauny Season 


food and gear onto a lumber 
truck in Cuzco and crossing the 
two eastern ranges of the Ancles 
Of a sinele-lane dirt rome 

More than five hours owt, the 
rod peaks at the top of the sec- 
ond minge, and the green sea of 


the Amaron basin swells to the 


hotion below. Ay seven-hour 
descent from cloud forest to 
lowland forest brings: us to the 
elght-family village of Atalaya 
on the Alto Marre de Dios Riv- 
er. The next moming we move 
our supplies into §5-foot cargo 
Canoes and push into trackless 
rain forest. After five hours-we 
mect the Mang River and weer 
nocthwest-tor three hours. The 
next day six hours of slow mo- 
Loring brings us to camp. We 
sleet: well that night and awake 
et dawn to the « 


Mes Of Mach ws 


0@ AUDY, RAUCOUS BIRDS 
BY would eeem to be easy 
SuUDects bo track. But 
| | When macaw flv inte thi 
dense forest canopy to 
search for food, they became 
wistble and almost silent 

lo learn Whal they were eal- 

ing, my assistants and [ apent 


the first two seasons of the study 


: 





walking the forest and listening 
for the subtle sounds of debris 
falling onto the thin laver of leaf 
litter, a sure sign that parrots or 
monkeys were feeding in the 
canopy 120 to 180 feet above. 

If the falling seecdsor fruit had 
ecoop-shaped beak marks, we 
knew we had found parrots, and 
we hoped they would be large 
macaw. Lf we waited in-silence, 
the birds would often reveal 
themselves by squawking quiet- 
ly—communicating, we now 
know, With family members. 
Then we could locate them with 
high-powered telescopes andl 
observe their feeding behavior, 

We discovered that mucaws 
break through the pulp of fruits 
to get directly to the seeds, 
which they crack and eat. They 
alto eat the pulp of some fruits 
and occasimally flowers and 
leaves. But their main goal is 
seeds, making macaws unlike 
most birds in the tropical forest, 

In feeding, a macaw ¢tisplays 
mamimal-hke dexterity. Each 
muscular leg powers afoot of 
four clawed toes, two facing for- 
ward, two backward. The bird 
can hang upside down or reach 
sideways effortlessly, anchored 
by ane foot to pick fruit with the 
other, Its hooked beak can act 
as a third foot for climbing. 

Once the bird has lifted a fruit 
to its beak, it cannot see it, but 
its thick tongue judges the shape 
and works with the skills of a 
thumb to rotate the Fruit and 
position tts seed for cracking. 

Noseed appears to be a 
match for that beak. We find 


IN A FIREWORKS BURST, macaws lift off 

froma clay lick on the Tambopata 

River. Such spectacles area major 
attraction fora growing ecotour- 

lam industry, which generates 

jobs without harming the birds 

of destroying their habitat. 
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macaws cating in mahoranies, 
kapoks, coral bean trees, and 
rubber trees—among:s list of 60 
or so favorites. But | think they 
experiment with everything, It's 
part of their curious nature to 
bite and test. How barcl is ite 
Does it taste good? If 1 eat one 
ortwe, will it hurt me? And in 

a forest of mavbe 7,000 species 
of fowerimg or fruit- 
ing trees, pants, and 
vines, they may come 
Wpon something thev 
haven't before, 
that hloones only every 


Seer 


ft a RATS 

Hut if macaws seem 
to have no lack of fool, 
Why ane Liev also ent 
ing riverbank clay? 

We found that the 
clav is high in salts ancl 
minerals the blinds may 
not get from their pri- 
manly vegetarion diet. 
Ryven tore intriguing, 
analyred the 
commonly eaten seects, 
we discovered that 
many held toxic chemt- 
cal compounds—tan- 
nine anc alkaloids. | 
tried chewing the seeds 
myself, Some 
SWeet at first taste, then 
mv mouth begun to tin- 
fle. burn, and swell 

Tt 1 hikely that ma- 
caws take almost daily 
doses of clay to detoxify them- 
selves. (Clay bins to the toxins 
and speeds them through the 
beady. Inelians in the high Amdes 
eat clay to coutter the effects 
of bitter wild. potatoes 

Another clue is the seasonal 
fuctosation of visits to clay licks. 
Moat years macaws eat less clay 
during May and June, at the 
start of the drv season, when 
many plants are flowering. By 
late July the licks are active 
Ann, and the macaw crowds 
peak in Aueust anc September, 
the driest time of the vear. We 
suspect that as fom sources 


i We 


wee re 


Meacaws: Winged Rambows 


(dwindle, maciws may have to 
fall back on more toxic seeds. 
To pinpoint the biochemical 
function of clay eating, James 
Cilarc of the University of Cal- 
forma at Davisis now analyz- 
ing dried foods from Manu for 
toxic compounds. In lab experi- 
ments he ia alse feeding these 
foods to Amazon parrots —more 





WITHA WICKED BITE and a tongue as 


agile as a thumb, a blue-and--ellow 


will open a nutritious. seed with 


ease alter tearing away the fruit. 
Ll ihe mynad [rats and [iewers 
available Lo macaws (Opposite }, 
Many COMIN fox seeds that 
fend off predators. The birds 
show wo ill effects; they may gain 
protection— along with basic min- 


erals—fram the clay they eal 





TTR Ltis ft 


manaece ble macaw melatives 
that also eat clay in the wild 


ACAWS NEST in cory irre 
cavities a hinndrecd feet 
or more off the ground. 
Two questions loomed 
a¢ | set oul to investi- 

fate macaw reproduction, How 

would I get up there, and how 
would the birds react 

once I did? 

Climbing straight 
up mast rain forest 
trees i¢ hol a good op- 
Lion. Their trunks are 
highways for stinging 
insect= And are tangled 
with vines and brome- 
lta. T took ov lead 
from the technique of 
cavers. who need to 
felup and down frag- 
le cave walls without 
touching them — then 
improvised 

I start with a giant 
sling=hot, launching a 
weight on a long thin 
line over-a branch 
near the nest. Then I 
tie a climbing rope to 
the unweighted end 
and poll the weighted 
end by hand until the 
rope is hanging over 
the branch. With one 
end anchored to the 
hase of a thick tree, I 
attach a harness to the 
other, sit in il, acd hoist myself 
using special clamps 

As Tapproached my first nest, 
where a red-and-preen macaw 
chick was about to feckge, 0 hie 
4 feeling that the adults would 
notatiack me outright. Hut | 
honestly had to wonder: [f they 
objected to my presence, would 
they use their considerable intel- 
ligence to size up the situation 
and bite through the rope? 

In fact they did neither; m- 
stead they sat on a close branch 
and screamed. The fledgling 
écreamed, | wanted to scream os 
[ stuffed toilet paper into my 
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Li Leet 
nwictiot 
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WAS BCVICE and encouragement, 
Thén the youngster flew a wob- 
bly course through the forest 
mid-story and crash-landed in 
soft leaty branches. Several 
davs passed before it was fying 
contidently with its parent ata 
stately 20 mules an hour 


ACAWS PLAY ane interact 
with each other in wiys 
that most other birds 

don't. A pair of mated 


adults will preen each 





other and their offspring for 
hours, removing lice and ticks 
and naturally dispersing body 
oil on one another's feathers 
They don't usually socialize 
with macaws outside thei 
nuclear family, but they talk to 
each other constantly 

In & trio or quartel of macaws 
we can identify the vourng by 
their eve color. Their irises 
are dark, becoming yellowimnh 
white with age. But their 
behavior is a giveaway too 
even when they can care lor 
themselves, they often pretend 
bo tee bates 

Macaws usually leave their 
nurents and start looking tor a 
mate at agé two or three. Find- 
inva ace to lay eges isa far 
more difficult matter. 1 learned, 
to my Surprise, that a contribu 
ing factor in the macaws' low 
reproduction rate isan acute 
housing shortage 

A square mile of virgin rain 
forestin Amazonian Peru con- 
tains as few as one or two nest 
cites that are deen, clean, and 


dry enougn for large Macaws. 


A HUNDRED DIEZYING FEET high 
Eduardo Nycander vor Massenbach 
examines a bige-and-yellow for par- 
asites. Twice & Week he Checks on 
the progress of dozens of chicks 


WEMIHING and Measuring them 


before returning them to their nests 


jad 











The blue-and-yellows look 


= 
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iby 


dead palms in the nver flood- 
Higins. Red-and-greens seek 


hardwoods on higher grouncl 


Verentile scarlets use both. 


competition 1 intense 


Cioce red-and-greens lay 


The 


claim to a nest hole, they guard 


it year-round. We came upon a 
attempted takeover one day ane 


watched fighting birds 
fumbling in a- blur of 
Heak-ti- 


talon-to 


red feathers 
beak and 
talon, they separated 
just above the ground 

* couple of blue 
and-vellows saw their 
Chance to grab a. nest 
oocumed by a single 
narent and two young 
nestlings and began a 
harassment campaion 
Thesolo adult, perhaps 
widowed by an eagle 
attark, finally hal to 
leave its young Uno 
tected in otder to gel 
food. The marauding 
pair grabbed the larger 
nestling and dropped it 
[0 feet to the ground 
The parent 
returned to defend the 
Which then 
ged prematurely a 
few davs later. Wow the 


VITO. moved in, but 


Killing it 


Ervivor 
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Le paren stayed Thea 


to feed its fledgling, 


which took shelter in bushes 


After several daws the interlop 
ers left to nest In 2 palm right 

next door, and parent amd flede- 
ling flew off to another nest site. 





MW ARCHITECT from Lima, 
Eduarde Nycander von 
Massenharch never imac 


up trees to install and monitor 


them. But working a5 my assié- 


tunt in 1987, he savs, 


“brought 


mt io a-crossroacds in my life.” 


NSvcancder is now alse a field 


ifacawes: Winged Katnbhi 


eS | 


ined he would turn his tal- 
ents to designing homes 
lor macaws—and climb 150 feet 


biniogist ti|d the director of the 
Wildlife Conservation Soctety 
macaw propect at the Tambe 


ite Research Center. Much of 


the work is financed by a Lima 
brewery, Cerveceria San Juan, 
and Rainforest Expeditions. a 
omminy Nyoander created with 


macaw biologist Rurt Holle Fer- 


nandez to introduce tourists to 





RED-FACED FROM AMGETY, blie-and 
yellows: (leit) guard a nest site from 
inather pair scouting for a place to 
breed. Once (he rains sweep in tie 
season ol abundance, a female 
usually lays Iwo epes, which she 
iIncubates for a month. Macaws.are 
thought to mate for life: both sexes 
feed their olfsoring. In close quar 
ters (above) one regurgitates [ood 


into the mouth of a hungry chick. 


wild macaws; The center, 600 
yards from the spectacular 
Tambopata River clay lick, is 
much like our camp in Moan 
Expinding Macaw nesting 
opportunities 15 one-anm of the 
center. Nycander and his fieid 
chrector, Jost Moscoso iarces, 
experimented with several mate- 


rinis for birdhouses (wood 


wile devoured by ter- 
mites within tw 
¥ears, metal meked 
overheating) before 
settling on PVC pipe 
They burn the outside, 
then scrub it witha 
tteel brush to give 

it Lhe Same oolor 

and texture as: the 

[ree irons. 

In 1992 they hoisted 
ax PVC nests, 14 
Inches. in ciameter, 
eight feet tall, ane 
strapped them to the 
trees, All but one, for 
reso We're Unsure 
of, attracted macaws, 
all) scarlet 

Last-year the centet 
launched another mis 
sion: to balance the 

hanes Of survival for 
that second macaw 
nestling. Nycancdes 
and fs temm took 1s 
weaker siblings from 
nests (natura 7 ane art 


ficial), They fed them 


formula bY hand, slept with 
them in the nursery at might 
and lived with colorful chaos 
“The birds are very loving,” 
A voander reports. “They con- 
tral their bills te past mibble 
softly on our ears.” 

Vi lel Tac ws Look oscil jn- 
est in the foster birds as they 
began to fly. Now 18 macaw 
that probably would have died 
in infancy have jotnced the chay- 
ick throngs. They return to 
camp for daily visits 

Lhe OVerriding pood news 
[rom our housing and diagy-cure 
expenments in Peru is-that we 


i. 
Bat ff 


have [wh DPOoOven Whvs to try to 
best the most endangered 
Wileilite 


biologists 


TiC Ay pop ed otk 
Conservation 
wetting up the nests 


in Bolivia and Brasil. 


Soctety 


are Already 


HE IDEA that macaws 
could be raised by humans 
arch Sttil Suceesetully ites 
act with wile flocks CeIn 
from the Dracices of the 
Nachityenta Inchians, who 
tike 


YT Tere al = i 


shin cut down trees to 


estlings ns pets. The 
sing bows and arrows to shoot 
food when t 
fait frre! 


birds would be 


edule mianaws for 
5 as | 4 

ammived in Manu 
thought that thi 
too Skittish to stucl 
the Machiouenina 
legmmn ironencn other, and pow 
they have become allies m 


MaAcsw Canseryaviot 


With tome 


and ] beran to 


They agreed to stop hunting 
and capturing macaws, to help 
us locate nests and licks, and te 
lech ws what the fircds eat im 
» Wildlife 


Conservation Society in turn 


different seasons. Thi 
prov ijocs SHOrLWeave Pais; 
money for bowts, medicine, anc 
education, and fdlvice on nin- 
ning the Machiguenga’s 
which sit on (ocha 
Salvactor, Lhe finest lake in 
the Manu region 

Fifty miles southeast, the 
it Blanguillo, 
on the Macire de Dios River, 
not officially in a national park 
But it is treated as such by fou 
Cuechua-spes 


Lorest 


hunealows 


mic clay lick: 


king Peruvians 


win ae woiderniess hamestenucl 
‘laimed 5 OO acres 


hes 


Vian afew veers 


ers, jegally « 
ariel the liek in LORS 
hac come to 
earlier to work with me. Tin try 
their banc -at 
isn, Chev filed ati 


conservation tour- 
ind claim and 
built the rustic 20-berdl Mian 
Parrot Inn 

‘The partners survived the 
slump in Peruvian touwrilm 
now beginning to rist as premce 
returns to the country—by 
ferving meals to boats of 


L458 


Ouechua-speaking gold miners 
from Cuzco, who pass Dy day 
to pan rivers downstream 
taught the miners about the lick 


and showed videos, provided by 


the Walellite 
ety, of macaws and other wild- 
life in the Manu area 
miners’ commute was sounding 


Conservation Soci 
Soon the 
ike a nature tour, with the bienat 
drivers and passengers calling 
nal names of passing flora and 
“No throwing trash or 
hothenne animals tere,” the 
drivers announce cleve le 
the boats att Blanguille. “This 


fauna 
as they 


156i arpa 
43 1 had hoped, ecotourism 
is helping macaw conservation 
pity for itself ind at the same 
LIMe raising awareness of Lhe 
birds. The national park in 
plannect 
th o farsighted balance 
ot Pero’s conservation and 
economic neecs, Beyond the 


northern edee of the park 


a enti bespant that been 


commercial gones for small 
scale streambed gold mining 
ancl Brazil-nut harvesting will 
provide income without destroy 
ing the forest cover 
try will alse prot from tourrst: 
drawn to the rich wildlife ino 

1. S-rilhen-acre park. that will 


T he coun 


Protect 1 he WwW pid =, | AT ECS! 


known macaw clay lick 


EW BREARTITBUUGHS If 
macaw research should 
be hoopening this year 
Accurate tracking of 
miaciws in rain forest is 
impossible from the ground, 
Racio collars won't work; 
TirAws nonchalantly destroy 
them as they preen one anothes 
We have 
their paths to and from the clay 
licks only from observation 


ee Fy able te follow 


posts in the tallest trees on the 


highest ridges, swaying in har- 


Ser] to 


rerstans 


With oof eves pres 


telescopes. Now we wall actually 


be able to fiy with the birds, in 
an ultralight aircraft equipped 


WIL Pomloans 


They 


The birds 


AS CURNOLE AS TODDLERS, FOUNnG red 
and-areens chew apart headphones 
at the Tambopata Research Center 
Since Mmacaws often fatally under 
feed the younger of their two 
chicks, researchers rescued 18 


raise by han 
1 fase DY ane. 


Alvarc cel 


weaker siblings 


Besieged al ieecding time, 


Campo finches [roma nip. They 


have dilferent personalities, and 
some are very dilficull,” he says 
ow fly [ree in the forest, 


reinforcing the | 


| [i erator 
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Golden-romped Elephont Shrew Gena: Riyechocpon Species: chreysomaru 
Adult size: Average 29 em: fad! 240m Adult iscight: 440 9 Habitat: Coosa jores 2 
Surviving nutier: Linton Photepaphed by Grin Mathbu 


ILDLIFE AS CANON SEES IT 


A carpet of dry leaf litter mistles and the golden-rumped elephant shrew. To save 








ThA? dn Mehr 


crunches beneath the long ters of a rolden- endangered species, 115 vital to protect ther 


rumped elephant shrew as it busily turns habitats and understand the role of each 


over leaves and twigs in search of insects. species within the earth s ecosystem. Asa 
Every few days the elephant shrew selects global corporation committed to social and 
anew sleeping nest from about tendomed environmental concerns, we hope to foster 
leaf chambers which it has constructed a greater awareness of our common obliga- 
throughout its terntory. Deforestation and = ton to ensure that the earth's life-sustaining 


development are threatenmg the sunvtvalof ecology survives intact for future generations 
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Forum 


Czechoslovakia: the Velvet Divorce 
The establishment of Crechoslovakia wis less o 
marriage of convemence than a shotgun marriage: 
Rather than a divorce, its dissolution, describedin 
the September 1993 tesuc, may be called an annul- 
ment, implying a correction of something that 
shouldn't have happened, | challenge one Czech's 
claim that 83 percent of Czechs and Slovaks alike 
were against the breakup. Slovaks cried out for 
independence and decided to dissociate democrat- 
ically. They have had no desire to be lorded over by 
Czechs any more than by Hungarians, Germans, 
or Soviets. 
CrHit Ey SAGAN 
Volant, Pennsylvania 


Thomas Abercrombie should be prarsed for tors 
objective and well-documented report. However, 
recent events may call for some revision. On. June 
13, 1993 a popular politician, Jiti Hajek. founded 
acvicmovement! promoting reunification. Hajek 
has since died, but the movement, which has no 
status as a political party,  prowime. 

One ako notices that Czech anstocrats, once the 
largest landowners, and churches, especially the 
Roman Catholic Church, are reclaimme land. Yet 
many argue that without up-to-date methods nei- 
ther group ts qualitied to work the land 

MiLos Senox De WsskBoReICZ 
Profesor of Geography, Ernieritus 
Facer Aenmcky University 
Richmond, Renmcky 


(Czechs and Slovaks could have lived peacefully 
together, but tension, even hatred, havolten been 
fueled by outside agitator, primarily Germans. 
While Bohemia and Moravia were occupied by 
the Nazis, the people were brutally tyrannized_ 
For example, the entire male population of Lidice 
was exterminated, women Were sent lo concentira- 
tion camps, and children were placed with German 
families to be raised os Germans: Many crimes 
were committed by the Sudcten Germans, made 
fanatical by Hitler. The Nazis established an 
“independent” vassal state of Slovakia, from 
which they broadcast hate propaganda against the 
Crechs. The lasting poiwon of the Nazi erais largely 
responsible for the impossibility of the two nations 
bring governed as one. 
JAROSLAV RILIGAR 
Lansdale, Pennsylvania 


In 1845 some 240,000 Sudeten Germans died while 
Neeing Czechoslovakia, where they had lived for 
centuries. The restwere later forcibly evicted from 
home and country, They were subjected to ethnic 
Cleansing tothe extent that my grandmother's 1944 
grave and marker were, by 1948, appropriated for 
a Cvech body, 
Magia REVES 
Calambia, Sour Carolina 


Cyechoslovakia is the country not only of Hasek’s 
Good Soldier Schweik but also. of the great phi- 
losopher of democrucy T. Gr, Masaryk. Surviving 
under the communists favored the Schwetk aspect 
of our choracter—shittless, dishonest, obsequi- 
ous, chauvineshe, and nationalistic. Today we ore 
seeing the comeguences, We cun hope, though, 
that life in freedom wall bring forth the sparnt of 
Masaryk—honesty, tolerance. self-respect. and 
respect for others. 
ERazim Kowak 
Prague, Grech Republic 


Britain’s Hedgerows 

You relate the beauty and the animal diversity 
found in hedgerows, More simificant 15 the fit 
that they greatly reduce water and wind erospon. 
Even on a slope as mild as 2 pereent. six-foot-high 
nl accumulations have been found on the uphill 
side of English hedgerows. Thus they provide 
i cost-cfiective method to curb sol crosion. 
Hedgerows, often refered to as windbreaks-m 
the U.S.. actually increase crop yields because 
they block moiwture-absorbing wind. Hedgerows 
can prowide firewood anda valuable crop of fruits 
of nuts, and they abtorb a lot more carbon dioxide 

than on equal arca pianted wiih crops. 
Hass W. Morshact 
The Hedverow Population 
— Chicage, filineis 


The joss of Britain's hedecrows is analogous to the 
loss of windbreaks and woody ficid borders on 
U. 5. farms, The kev to preservation bere lies not 
RO Twch in goverment incentives asin cducation. 
Research atthe University of Nebraska. Lincoln, 
has shown that preserving windbreaks boosts crop 
Welds more than enough to make up for the land 
taken. Field borders also. provide habitat for 
beneficial msects. Innovative U.S. farmers are 
maimpuluting the species mix in windbreaks to 
attract specific predators of the pests that plague 
their crops. allowing the reduction or chimination 
of pesticides. 
(Craig CeAMER 
The New Farm 
Eeumaus, Peasy lana 


Not all hedgerow scholars accept as infallible 
Hooper's hypothesis for dating hedges. Hooper's 
method assumes that hedges were planted as one 


species and that laterinvesions, accumulating over 
time, increased the number of species, But hedgee- 
row planting wis not consistent. Thomas Hill, 
writing in the 1570s, advocated planting as the 
Romans did: Seeds of thormy bnars, goosebernies, 
barberties. ctc., were mixed with meal, spread 
into a hemp rope, and dried. The rope was buried 
along the boundary to be hedged. Itis by no means 
certiin that Hooper's method fs as scientific or 
accurate as your article implied—though it could 
be a uefa) pute. | | 
Diana WELLS 
Wastuncron Crossing, Pennsylvania 
My wife and I planted « hedge m the spring of 1953 
witha single species, Rosa multiflora, Recently the 
director of the University of Michigan Matthac 
Botanical Gardens identified 13 species of piants 
in the hedges. [t gives mea real feeling of accom- 
plishment to consider that we have grown 4 |W 
year-old hedge in a mere 40) years and four months. 
Cran Crawroun, Jn. 
Ann Arbor, Michivan 


New Sensors Eve the Rain Forest 

Your aruclé is an impressive descnption of the 
level of sophistication that sqaence1s providing. in 
understanding the impact of deforestation. How- 
ever the question remains, what am we de about 


it? Floresta, a nonprofit organization, ts focusing 


on the small subsistence farmer, Developed in the 
Domimean Republic, the program of training and 
low-interest loans enables slash-and-burn farmers 
To switch to fest-~rowing wood and fruit trees as 
cash crops. 
During 2 four-year growing period, a revolving 
fund provides income to supply basic needs and 
helps him or her (we have several women farmers) 
riise alternative crops such as oregano and vine- 
growing fruits: Once harvest begins, Income can 
increase tenfold from $30) to over $3,004) a year, 
The stumps of harvested cuculyptus trees resprout 
for continual harvest in ensuing years. Soil crosion 
and depletion are almost clominated, 
Rowert L. Aisswoath 
Evecutive Director, Floresta 
San Diego, California 


Having traveled through much of Belize, | know 
the Belizeans want to keep their forests healthy, 
but they need hard currency. As one triveis the 
coms! south from Daongnga to Ponta Gorda, tt 
becames apparent that the entire lowlands from 
the Moya Mountains to the Canbbean are onder 
directattack from citrus growers pushing back the 
forest to enlarve their plantations 
ALAS GERECKE 
Fruniand, Miscou 


Pecos River 
[nearly cried with homesickness when [read your 
story on the Pecos River. I followed my husband 


to Colorado curler this year, and though watching 
the fight play across the face of the Front Range ev- 
ery morning ts great, | get tired of people telling me 
how much better the SOEnery is than in West Texas. 
Asan oil company engineerforthe pust 12 vears, 
L traveled grasslands of that area. watched the sun 
set behind the Davis Mountains, looked for the 
mesquite blooms that herald spring, followed the 
fiight of the sandhill crane, and ute chicken-fried 
steak in every town on or off the map. The people 
define atand, and nowhere are they more resihent. 
tough, and friendly than in the beautiful, harsh 


Chihuphuan Desert. Nasa Bi Oepece 


Linleion, Calorado 


Aso kayak enthusiast | have traveled the Pecos 
Taany times—from south of Girvin all the way to 
lraan, when it has ramed cnough. At ne time dur- 
ing my trips have | seen any sort of pollution, epll- 

ing of oil, or waste by- ‘products littering the banks 
of the Pecos. There are many operating oil wells 
und gas plants along the nver, and their well and 
battery locations are spotless. Lf oil leaks develop 
along any pipeline, they are immediately taken 
care of. As for the people out “yonder,” you will 
always receive aamile, help if needed, and some- 
one to talk to-cover a cup of coffee or a tall glass of 


sail LB. Lone 
Ais Lake, Texas 
Wandering With India’s Rabari 
Ladmire Robwn Davidson's courage and persis 
tence as she experienced the hardship of the 
Rabari people by being part of their lives. In 
them she was able to glimpse the beauty, affection, 
and kindness that all human bemgs possess, The 
Rabari are luckier than millions of people in India 
whohave very littl to cat, no shelter, and minimal 


help from the Fv ere ne, Manny BRAn 


Varceuvier, Wee iontion 


The photographs of Dilip Mehta crystallize what 
Robyn Davidson expenenced., 
H. L. Barnerr, JR. 
Alexandria, Virginia 
Being a Gypsy and having lived the first |S years of 
my life traveling, I felt a kinship with the Rabari 
and could well understand and envision the waysof 
their hard-carned life. Even were | not, Davidson 
laid it Gut well. telling us of the things that were 
misery for her but amply a facto everyday lite for 
the Ruban. One was drown inte the scene by her 


writing. Ms. Davidson has o new far. 
Lio W, Coven 


Beaman, Tea 





Lerters should be addreteed to FoRuM, Nutiorast 
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Foundation —utoovered over i hundred new artifice 
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Reighons with the Indins soured after the saucher 
tacked a village, and the English returned home in i586 
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tetathed ook at North Amertics § southcist Goat and 
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A Close-up Visit to a Passing Asteroid 


lementine |, an experimental spacecraft 
scheduled to be launched this month, aims to 
“ visit an asteroid zipping through earth's 

neighborhood. The cigar-shaped asteroid was 
discovered in 1951 during the National Geo- 
graphic Society-Palomar Observatory Sky 
Survey and named Geographos to honor the 
Society's role in mapping the skies. Clementine 
1 will pass within 60 miles of it in August, when 
the asteroid will be eight million miles from carth. 

Studying the images (Clementine 5 cameras trans- 
mit, NASA scientists hope to measure the 
asteroid, thought to be two aod a half miles 
long and a half mile wide; to determine its 
composition; and to learn if it broke off from a 
larger body or formed by itself. If all goes 
well, a second Clementine will call on two 
other asteroids and perhaps a comet in 1996. 

Mission completed, Clementine | will sail 
into deep space. There, like the heroine of 
the folk song, it will be lost and gone forever. 
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IS STILL KILLING THOUSANDS 
OF CHILDREN EVERYDAY. 
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Wild About Bears: Giant 
Carmivores of Kodiak 
‘Irst comes a spring salad of 

ornsses. rocts. aod tender cow 

parsmips. Then an appetizer, 
Lome Grliciisly rotten whale or 
SER) COncaSSes. ALS Sri Tyee tis TO 
SUmTimTer, OTe bo eo tring | otsve 
for the main corse: stream-fresh 
roe- packed salmon 

Wath henres for dessertin the late 
quminer aie! fall, Kodiak brow 
hears. subject of anew National 
Crcoeraphic Special, prosper and 
row Loree on their verdant mland 
off the southern coast of Alaska. 

and of the Giant Roars” visit: 
the storm-swept, foe-draped KRediak 
National Wildlife Refuge, which 
sUppons the donscat concentration 
af brown bers in the world—one 
anital per lo Sure bes. Same 
2700 bears tou the Hunilirecd-rmute 
long island, accounting for nearly 
ll percent of Alaska’s Drown Dea4r 
pop eter, 

Kodiak brown bears dwart even 
threit feared Cousin, the erizzly. A 
mile Roxliok can rear up ten-fees 
anc, at ) oun|s. roll along at 
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wield destroy the bears 
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the covernument, “That way,” sas 
the eb-veur tel gocwral stucent at 
Harvard, “we preserve the refuge 
for the bears mod with them our cul- 
thorn! heritage ' 

“td of tee Goont Mears," Special 

on PRS, Jeary (2, 8 pont, ET; 
deaiioble a a dome vides in March 


Spinning a Tale of 
Versatile Weavers 
Hk ts the lifeline of aprders 

fhe softest strands swaddle 

smuiderchings in their-eee sac 
protected on the outside by the 
toughest. Sinting snails ore tapped 
out over lines of silk. And alk often 
ensnarcs ine ay s meals 


Niasters of adaptahon, spiders 


L ! 


Have evolved Giverse uses for ter 
Siken thread—4s tool, weapon 
bridge, trap. “Webs of Lotrigue” 
raves down ihe spiders Suk Rod, 
PT face fO-Tace With. for exwM 
ple, the giant Veolia spider, ten 
mches across, whose cnormous web 


cin entangle small birds 


“Webw of farroee” Lo fonary 


telrction of the National Geographic 
Video Fai 
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Retired Airliner Hosts Marine Jet-setters 
Boemg 72? ended its carcer with u splash The mothballed 727, for which O'Neal paid 
last September when it was intentionally an undisclosed price, had flown 4.6 million pas- 
sunk §0 feet deep three miles off sengers more than léimillhon miles. To prepare. 
Niam. Flonda. Gade County had alread transport, and simk it cost 3130), U8K). A barge 
deep-sined 36 chips and two oil rips to serve os carried the plane offshore; then o crane lowered 
artificial reefs. For something new, they called it to ifs final touchdown, Divers used ten 


Stephen (Seal, a Mian diver, milot, anc ait anchor to secure the jet, christened by (Neal, 
craft salvager. How about a jet! they asked ‘final cargo rode down with the 28-year-old 
"At fiot | thought they were insane,” O'Neal airiiner— 126 science projects from cight ares 

says. “but eventually | purchased the plane and = schools: Some: experiments, cach housed ina 
tall came together.” Already divers are watch-  mulk crate, will test whether materials like met- 


Ing barracuda and jacks swimming through ul. tile, or wood can crcate good underwater 
the stnoped fuselage, which should become a habitat; other crules will test corrosiin resis 


mature coral reef in about MM) vers tance. Student divers will monitor the results 
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Bringing Back a Clover I —erowing in his backyard. All told, some 70) seedlings have 
; Spit "Tn 1989 | bad a load of tag been planted in 25 sites: List 
to Its Missouri Roots ae : oa CHES 


soul delivered at home, summer's floodwaters 
-. uffale cloves resurly Knce ind sceon Aitenward | clanned twin of the cho 
bih afforded atich pas- was astounded to ver plots, 
ture.” In 1/8 an image of find running buffa- The plant sends 
the fertile froniter near Manetta lo clover growing m Out long muniers 
Ohio, was penned by historians, P, it,” says George explaming the First 
Hildreth. The native plant that he Yatskrewych of the (Mr Of (ts hame— 
saw in such abundance, the tummng Missoar) Depart- and butfale fed on 
buffalo clover, once flourshed fram = ment of Conservia it, dispersing the 
the castem Great Plains to West thon. Ae and tis seeds. Botanists are 
Virginia, Now it is an endangered collengues tracked uncerionn why it de- 
species. But rontraduction efforts down the source of the clined, but the buffalo's 
are tinder wav in Missquri, thanks in  topsc!, bot they could find na Cecmation in the caster 
part too botanist whe discovered other specimens, So Croorge 6 51% Great Plaimns-and large-scale boss 


the clover— unseen in His state since homegrown clovers Were cultivated of habitat are likely causes. 







Velie Geographi Jonuery 1904 





Cocaine Witches’ Brew 
Poisons the Environment 


ome 3.464) peopie a year dic m 
the U.S. offer using oocarne 
aw Hui the drug has another sinis- 

ter side. In the rain foréet: of Peru 
Colombia, ond Bolivia hondreds af 
We gal coca farms are contaminating 
nvers and streams with millions of 
tallens of tomc chemiculs 
Processing oom) loves i A foul, 
cumbersome process. First the 
leaves souk mo solution of sulfume 
acl. Next i worker strains the 
eaves from the hguid (below), 
which will be mined with lime, kero 
ene, aminona, oid other chemical 
to make cocaine base. The base 
rehined with pectonc, ether, ana fhy- 
drochlone pad, resultite in cocone 
hedirochloride— the cribg itself 
About 308 tons of cocning were 
seid Worle by offferals in 
992. according to the LS. Derag 
Enforcement Administration, To 
make that much—a mere fraction of 
the tofal—requirca £5 mallwon jue 
jon of kerosene. 1. loumillion wallone 
ofsolvents 205 00) pullin of sulfa 
rie aciel, 15 SA) gallons of hydro 
chioric acid. and 3, /O0 gallons of 
aimmonia. Sich of the bob amcrint 
is dumped inte river systems 
destroying agit hie and polluting 
Iigation and drinking water. 








Bear-spray Decree 
Backfires on EPA 


face full of pepper spray 
dctcrs angry bears, many 
Alaskans believe. They 
won't set foot in bear country with- 
OL packing an sence can of tery 
red. pepper extract, sold unideér-sev- 
cra) Orand names, Last-vear the 
Environmental Pronection Agency 
(EPA) riled Alaskans by trying, to 
whisk the spravs of store shelves 
The agency had decided the sprays 
were pesticides—for very large 
and had not been tested 
lronically the sprays can be sold fos 
se against human attackers. After 
protests, EPA apreed to whit while 
minutes best the repellents 
Are they effective? “Sometimes, 
But not itt ran od wird,” says Wie 
Hames, d bologtat who works wth 
neariy 3.0000 bears in Kodiak Na- 
honal Wikthtle Refige. “Ane thei 
range ms about 20 feet. If it.docsn't 


Work, FOU have no second option 
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Ferocious Pip-squeak: 
the Grasshopper Mouse 


[he the proverbial miceuse that 
roared, | STEsshopper mouse 
takes a break from purstting 

prev and shatters the desert night by 

ciihing joose with sancks and chirps 

fo defend térritary or attract mates 
The prev's the thing that defines 


this hore little mcitime. [ts the only 


National Grograplic, famuary 1984 
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Mech Arerican rondent thst dines 
Pimaniy on live prey, teclusine spi- 
ders and insects. Bout that’s sist the 
mall game. This oredator bries o 
scorpion 5 basiness end to immod 
lite it. then eoes for the head. It eats 
other mice and can penctratc a 
horned lizard # armor, Po foul bee 
Les thot shoot poor from then 
ahilomens, the mouse jost jams 
their boecksides into the ground 
Aund in terrttierial disputes again 
each ather, they square off in wres- 
Cite matches 


—Jos L. Evan 
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to a a child — and 









NOW vou can enroll 
youngsters as Junior 
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Geographic Society. 
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LAN TING, SU feet hig in i palo 
amp in Peru. While he wos ther 
i fetid and colleatue, Hlimnimaker 
Deter Plage. died after a 140-foct 
tall in Smet § Ton forest 

Frans s cramped plauttorm put him 
gtevye level With u pest of blve-and 
vellow MACKS, Lt Were ky Of ien 
hour dave paid off (cage 137) 

Cretting tere Meant preparations 
fn $0 planing A mount climb 
1. ton of etee| scalfolding way ticwn 
from Lima over tice Andes to Puerto 
Maldonado ond carried wonver by 
card cinde. His crew lugged the 
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Whole ecosystems 
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